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Cm whldi R' is alkoxy, R is alkyJ, haloalkyl, alkylamino, cydo- 
alkyl or optionally substituted phenyl, X is chlorine or fluorine 
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M&C FOLIO: 53831 (FP-8708) HANGDOC:0759H 

Quinoline--3~carboxvlic acid Derivatives. 
Their Preparation and Use 

The present invention relates to a series of novel 
quinoline-carboxylic acid derivatives which have been 
found to have valuable and powerful antibacterial 
activity. The invention also provides compositions 
containing these compounds, methods of using them and 
processes for preparing them. 

The compounds of the present invention are 
l^substituted-4-oxo-6-(f luoro or chloro) -7- (optionally 
substituted heterocyclic)-8-alkoxy-.quinoline-^3- 
carboxylic acid derivatives. 

It is an unfortunate fact of modern medicine that 
many infectious bacteria are gradually developing 
resistance to the antibiotics commonly used to treat 
infection caused by them, with the result that Known 
antibacterial agents are increasingly becoming of 

limited effectiveness. There is, therefore, a 

/ 

continuing need to develop new antibacterial agents, 
which may, even if only for a restricted period, be 
effective against infectious bacteria. Most of the 
common antibacterial agents in present day use were 
originally developed from fermentation products. 
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altbougb some are p£ wholly synthetic origin. 

There have been proposals to use certain 
A-oxoqtiinoline-a-carboxylic acid derivatives as 
antibacterial agents. For example, European Patent 
Publication No«78 362 discloses a limited class of 
l-cyclopropyl-6--f luoro-l^ft-dihydro-^-'OXo-V-d- 
piperazinyl^quinoline-a-carboxylic acid derivatives, in 
^ich the piperazinyl group is unsubstituted or has a 
methyl, ethyl or 0-hydroxyethyl substituent at the 
4-position. These compounds resemble certain of those 
of the present invention, except that they lack the 
8-alkoxy group which has been found to be critical to 
the compounds of the present invention. 

European Patent Publications No* 106 489 and 
Ho .153 163 disclose classes of qulnoline derivatives, 
including amongst many others, a few l«*substituted- 
4-oxo-l, 4-dihydro-6-halo-7-( optionally substituted 
heterocyclic) -8-8ubstituted-guinoline-3-carboxylic acid 
derivatives, of which in some the s-substituent is an 
alkoxy group, and which, in this respect, resemble the 
compounds of the present invention. However, these 
prior art compounds differ from those of the present 
invention in the nature of the 7 -substituent. 

^Of the compounds disclosed in European Patent 
Publication No«78 362, one, namely Norfloxacin, whose 
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systematic name is l-ethyl-6-f liioro--l,4-dihydco-4--oxo-7- 
Xl-piperazixLyl)-quinoline-3-carboxylic acid« is 
disclosed in The Merck Index Tenth Edition^ published in 
1983 « monograph number 6541. I-n common with the other 
compounds o£ European Patent Publication No 78 362, this 
lacks the critical 8-alkoxy substituent of the present 
invention. 

We have surprisingly found that the combination of a 
limited class of 8-alkoxy substituents with certain 
limited and highly specific classes of heterocyclic 
substituent at the 7-position leads to the production of 
compounds which have unexpectedly good antibacterial 
activities, in many cases far surpassing those of the 
prior art compounds. In particular, the compounds of 
the present invention have surprisingly good activity 
against several strains of bacteria against which the 
known compounds are ineffective or are effective only at 
high concentrations, for example Staphylococcus aureus 
535, Enterococcus faecalis 681 and Escherichia coli 609. 

The present invention therefore provides a series of 
l-4-dihydro-4-oxo-quinoline-3-carboxylic acid 
derivatives which have exceptional antibacterial 
activity. 

The compounds of the invention may be represented by 
the formula (I), in which, for the avoidance of doubt. 
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tiie numbering system employed herein is shown on the 
-quinoline ring system: \ 



p 




in which: 

R represents a C^-Cj alkyl group, a C^-C^ alkyl 
group having at least one halogen substituent* a 
C^-C^ alkylamino group, a C^^C^ cycloalkyl 
group, a phenyl group or a phenyl group having at least 
one of substituents (a), defined below; 

represents a C^-C^ alkoxy group; 

X represents a fluorine or chlorine atom; 



T represents: 
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(i) a group of formula (i): 




in vbich: 

represents a hydrogen atom, a Cj^-C^ alkyl 
group, a substituted C^-C^ alkyl group having at 
least one of substltuents (b), defined below, a 
Cj^-^c^ aliphatic acyl group or an aralkyl group; 

3 

R represents a hydrogen atom or a C^-Cj alkyl 
group; 

A represents a group of formula -(CH^jg-* 
-(012)3- -COCH^-; and 

m represents the integer 1 or 2; 

(ii) a group of formula (ii): 
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in which: 

represents a hydrogen at.om« a Cj^-C^ alkyl 
group, a hydroxy group or a C^^-C^ alkoxy group; 

W represents a hydroxy group , a C^^C^ alkoxy 

5 € 

group or a group of formula R R ^-(CH^)^-* 

in which n is 0 or I and R^ and R^ are the same 

or different and each represents a hydrogen atom^ a 

Cj^-Cg alkyl group or an aralkyl group; 

B represents a group of formula -CH^-* 
^tca^)^- or -iCB^)^-7 and 

m is as defined above; 

(iii) a group of formula (iii): 




in which: 

R^ represents a hydrogen atom or a Cj^-C^ alkyl 
group; or 



7 

(iv) a group of formula (iv): 



in which: 

Z represents an oxygen atom or a sulpbisr atom; 

said aralkyl groups are groups in which the alkyl part 
is C^-Cg alkyl and the aryl part is C^-Cj^^ aryl 
which is. unsubstituted or has at least one of 
substituents (c), defined below; 

subs t i tuents { a ) ; 

Cj^-C^ alkyl groups « hydroxy groups, Cj^-Cj alkoxy 
groups and halogen atoms; 

substituents (bU 

hydroxy groups, C^-C^ aliphatic acyloxy groups, 
C^-C^ aliphatic acyl groups, car boxy groups, 
C^-C^ alkoxycarbonyl groups, sulpho groups, amino 
groups, C^-c^ aliphatic acylamino groups, alkylamino 
groups in which the alkyl part is C^-C^ alkyl and - 
dialkylamino groups in which each alkyl part is 
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C,-C, alJcoxy groups, amino groups, alkylamino groups 
in whlcb thB alkyl part is Cy^C^ alkyl and 
dialkylamino groups in which ea-ch alkyl parr is 
C^-C^ alkyl; 

and phatiaaceiitically acceptable salts « esters and amides 
thereof. 

The invention also provides a pharmaceutical 
composition for the treatment of bacterial infections, 
comprising an antibacterial agent in combination with a 
pharmaceutically acceptable carrier or diluent* wherein 
the antibacterial agent is at least one compound of 
formula (I) or a pharmaceutically acceptable salt, ester 
or amide thereof. 

The invention still further provides the use for the 
manufacture of a medicament for the treatment or 
prophylaxis of bacterial infection in an animal (which 
may be a mammal, e*g. human) of at least one compound of 
formula (I) or a pharmaceutically acceptable salt, ester 
or amide thereof. 

The invention also provides methods of preparing the 
compounds of t^he invention, which are described in more 
detail hereafter. 
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3 

In the compounds of the invention* whece R , 
R^. R^, R^, R^ or STibstitnent (a) represents a 
Cj^-C^ alkyl group, these groups may be straight or 
branched chain groups and examples include the methyl, 
ethyl, propyl and isopropyl groups, of which the methyl 
and ethyl groups are most preferred. 

Where R represents a C^-C^ alkyl group having at 
least one halogen substituent. the halogen substituent 
is preferably a fluorine, chlorine, bromine or iodine 
atom, more preferably a fluorine or chlorine atom* The 
allcyl group itself may be a straight or branched chain 
alkyl group and examples of such groups are given above 
in relation to the groups which may be represented by. 
inter alia . R; the alkyl group is more preferably a C^^ 
or alkyl group. The number of halogen substituents 
is limited only by the number of carbon atoms available 
to substitute, and the substituted alkyl group could be 
anything from a monohaloalkyl group to a perhaloalkyl 
group. In general, the most commonly available 
haloalkyl groups contain 1. 2 or 3 halogen atoms and. 
for this reason alone, such mono-, di* and tri-haloalkyl 
groups are preferred, but it should be borne in mind 
that any greater number of halogen atoms up to complete 
halogenation is possible. Examples of preferred 
haloalkyl groups include the f luoromethyl. 
dif luoromethyl . chlor omethyl . trif luoromethyl . 
2-chloroethyl. 2-f luoroethyl. 2.2.2-trichloroethyl and 
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3-f luoropropyl groups, more preferably the 2-£liioroethyl 
group • 

Where R represents a C^-C^ alkylamino group« the 
alkyl part may be as exemplified above in relation to 
the groups which may be represented by R. Specific 
examples include the methylamino, ethylamino, 
propylamine and isopropylamino groups « of which the 
methylamino group is most preferred. 

Where R represents a cycloalkyl group, this has from 
3 to 6 ring carbon atoms and examples include the 
cyclopropyl. cyclobutyl. cyelopentyl and cyclohexyl 
groups. Of these, the cyclopropyl group is preferred. 

Where R represents a phenyl group, this may be 
unsubstituted or it may have at least one of 
substituents (a), defined above. If it is substituted, 
it preferably has 1 or 2 of said substituents, and 
preferred examples of such substituted phenyl groups 
include the tolyl o- or m- tolyl). hydroxyphenyl 

iSr» o- or m- hydroxyphenyl), methoxyphenyl- o- or 
m- methoxyphenyl) , ethoxyphenyl {£-, o- or m- 
ethoxyphenyl), chlorophenyl iSr, o- or m- chlorophenyl ) « 
fluorophenyl or m- f luorophenyl) , dif luorophenyl 

(e.g. 2,3-. 2,4-, 2.5-, 2,6- or 3,4- £luorophenyl) 
groups. 
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Of the specific groups exemplified above for R,. the 
following are preferred: the methyl, ethyl, 
2-f liaoroethyl, methylamino, £-hydroxyphenyl , 
£-methoxypheayl • fluorophenyl (especially 
£-f luorophenyl) « dif luorophenyl (especially 
2,4-dif lv.orophenyl) and cyclopropyl groups. In general, 
the cycloalkyl groups are preferred, and so the 
cyclopropyl group is the most preferred group. 

Where represents a alkoxy group, this, 

group may be a straight or branched chain group and 
examples include the methoxy, ethoxy, propoxy and 
isopropoxy groups, of which the methoxy group is 
preferred* 

X represents a fluorine or chlorine atom, the 
fluorine atom being preferred. 

Where Y represents said group of formula (i) and 

2 

R represents a C^^-C^ alkyl group, this may be a 
straight or branched chain group and examples include 
the methyl, ethyl, propyl, isopropyl, butyl, isobutyl« 
sec-butyl and t-butyl groups, of which the methyl and 
ethyl groups are most preferred. Such a group 
represented by R^ may be substituted or unsubstituted, 
and, if substituted* the substituents may be selected 
from substituents (b), as exemplified elsewhere herein. 
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MieEe T represents said group o£ formula (i) and 
represents a Cj^-C^ aliphatic acyl group* this 
may be a straight or branched chain carboxylic acyl 
group and may be saturated or unsaturated* It is 
preferably a formyl* acetyl, propionyl, acryloyl. 
propioloyl, methacryloyl, crotonoyl, isocrotonoyl. 
butyryl or isobutyryl group. 

Where Y represents said group of formula (i) and 
R^ represents an aralkyl group, the alkyl part is 
C^-C^ alkyl and the aryl part is Cg-Cj^^^ aryl 
vhich is unsubstituted or has at least one of 
substituents (c). as exemplified elsewhere herein. 
Examples of such aralkyl groups include the benzyl, 
phenethyl and phenylpropyl (especially 3-phenylpropyl} 
groups and the substituted analogues thereof, e.g. the 
£*methoxybenzyl . £-aminobenzyl, £--methylaminobexi2yl or 
2-dimethylaminobenzyl groups. 

Hhere Y represents said group of formula (ii) and 
K* and/or M represents a C^-C^ alkoxy group or 
substituent (a) or (c) represents a C^-C^ alkoxy 
group, this group may be a straight or branched chain 
group and examples include the methoxy, ethoxy, propoxy 
and isopropoxy groups, of vhich the C^^ and C2 alkoxy 
groups, i.e. the methoxy and ethoxy groups, are 
preferred. 
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Where Y represents said group 6f formula (ii) and W 
represents said group of formula R^R®N-(CH-) 
n is 0 oxf 1 and and R® are the same or different 
and each represents a hydrogen .atom, a c -C alkyl 
group or an aralkyi group, said alkyl groups and ara'lkyi 
groups .being as exemplified above. 



'Where Y represents said group of formula (ii), b 
represents said group of formula -CH,-, -{CM ) - 
or -(CH2)3-, groups of formula -CH-- and 

Mm 

"^*^2^2" preferred. 

Wb«re Y represents said group of formula (iii) and 

7 

R represents a Cj^-C^ alkyl group, this may be as 
exemplified above. 

Where Y represents said group of formula (iv), then 
this is either the morpholino group (2 » oxygen) or the 
perhydro-1.4-thiazin-4-yl ( - thiomorpholino) group, 
when Z a sulphur. 

Where substituent (a) represents a halogen atom, 
this is preferably a fluorine, chlorine, bromine or 
iodine atom, more preferably a fluorine atom. 



Where substituent (b) represents an aliphatic 
acyloxy group containing from 2 to 4 carbon atoms, this 
may be a straight or branched chain carboxylic acyl 
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group and may be saturated or unsaturated (tbe terms 
^'saturated" and "unsaturated" referring to the 
carbon-carbon bonds). It is preferably an acetoxy, 
propionyloxy* butyryloxy or isobutyryloxy group. 

Where substituent (b) represents an aliphatic acyl 
group containing from 1 to 4 carbon atoms, this may be a 
straight or branched chain carboxylic acyl group and may 
be saturated or unsaturated. It is preferably a formyl« 
acetyl, propionyl. butyryl or isobutyryl group. 

Where substituent (b) represents an aliphatic 
acylamino group containing from 2 to 4 carbon atoms, 
this may be a straight or branched chain carboxylic 
acylamino group and may be saturated or unsaturated. It 
is preferably an acetamido. propionamido« butyramido or 
isobutyramido group 

Where substituent (b) or substituent (c) represents 
a mono- or di- alkylamino group in which the or each 

alkyl part contains from l to 4 carbon atoms the alkyl 

2 

part may be as exemplified above in relation to R , 
and examples of such alkylamino groups include the 
methylamino. ethylamino. propylamine, isopropylamino. 
butyiamino. isobutylamino^ dimethylamino* diethylamino. 
dipropylamino and .diisopropylamino groups. 



0241206 

15 

Preferred, compounds of the present invention are: 

(A) Those compounds of formula (I) in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group or a phenyl group having one or two 
fluorine substituents, preferably a 4-f luorophenyl or 
2,4-dif luorophenyl group: 

represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (i), defined above, in 
which R^, R^, A and ^ are as defined above: 

and pharmaceutically acceptable salts, esters and amides 
thereof. 

(B) Those compounds of formula (I) in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group or a phenyl group having one or two 
fluorine substituents; 

R^ represents a methoxy group: 

X represents a fluorine atom; and 
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Y cepresent^s a group of formula (11) # defined abover in 
whlcb: 

represents a hydrogen atom or a Cj^-C3 alkyl • 
group; 

W represents a hydroxy group: 

B represents a group^of formula -CHj- or 

m Is as defined above; 

and pharmaceutlcally acceptable salts # esters and amides 
thereof « 

(C) Those compounds of formula (I) In which: 

R represents an ethyl group« a 2-f luoroethyl group, a 
cyclopropyl group or a phenyl group having one or two 
fluorine substltuents; 

represents a methoxy group; 

X represents a fluorine atom: and 

Y represents a group of formula (ii)« defined above. In 
which: 
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represents a hydrogen atom, a C^^-Cj alkyl 
group, a hydroxy group or a C^^-Cj alkoxy group: 

H represents a group of formula 

in which n, R^ and R^ are as defined above; 

B represents a group of formula -CH^- or 

m is as defined above; 

and pharmaceutically acceptable salts, esters and amides 
thereof. 

(D) Those compounds of formula (I) in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group or a phenyl group having one or two 
fluorine substituents: 

.R^ represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (ii)# defined above, in 
which: 
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represents a hydroxy group or a C^-^j 
alkoxy group; 

W represents a hydroxy group or a Cj^-C^ alkoxy 
group; 

B represents a group o£ formula -i<^2^2^' 
m is 1; 

and phariaaceutlcally acceptable salts, esters and amides 
thereof « 

(E) Those compounds of formula (I) in which: 

R represents an ethyl group, a 2-£luoroethyl group* a 
cyclopropyl group or a phenyl group having one or two 

fluorine substituents: 

R^ represents a methoxy group; 

Z represents a fluorine atom; and 

Y represents a group of formula (iiia): 
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in which: 

represents a hydrogen atom or a Cj^-C^ alkyl 
group; 

and phariaaceutically acceptable salts « esters and amides 
thereof « 

(F) Those compounds of formula (I) in which: 

R represents an ethyl group* a 2-f luoroethyl group, a 
cyclopropyl group or a phenyl group having one or two 
fluorine substituents; 

R''' represents a methoxy group; 

X represents a fluorine atom: and 

Y represents a group of formula (iv). defined above, in 
which: 

Z represents an oxygen atom or a eulphur atom; 

and pharmaceutical ly acceptable salts « esters and amides 
thereof. ^ 

More preferred compounds of the present invention 

are: 
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(G) Those compounds defined in (A)# (B)» (C), (D)* (E) 
and (F) above in which H represents a cyclopropyl group* 

Still more preferred coaponnds of the present 
invention are: 

(H> Those compounds of formula (I) in which: 
R represents a cyclopropyl group: 

represents a methoxy group; 
X represents a fluorine atom; and 

Y represents a group of formula (i), defined above^ in 
which: 

R^ represents a hydrogen atom, a C^^ or 
alkyl group, a or aliphatic acyl group or 
a substituted or alkyl group having at 
least one hydroxy substituent; 

R^ represents a hydrogen atom or a methyl group; 

A represents a group of formula -(CH2)2-» 
^(CH2)3- -COCH^-: and 

m represents the integer 1 or 2; 
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and pharmaceutical ly acceptable salts « esters and amides 
thereof . 

Further more preferred compounds of the present- 
invention are: 

(J) Those compounds of formula (I) in which: 
R represents a cyclopropyl group; 

represents a methoxy group; 
X represents a fluorine atom; and 
Y represents a group of formula (iia): 




in which: 

represents a hydrogen atom, a Cj^-C^ alkyl 
group r a hydroxy group or a C^^-C^ alkoxy group; 

and R^ are the same or different and each 
represents a hydrogen atoms, methyl groups and ethyl 
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groups; and 
a is 0 or I: 

and pharmaceutically acceptable salts, esters and amides 
thereof • 

The coiapounds of the Invention contain one carboxy 
group at the 3-position of th quinoline ring. This 
carbozy group may form esters , amides and salts. 

Where the car boxy group is esterif ied, the nature of 
the resulting ester is not critical to the present 
invention, in principle^ the compounds of the 
invention, being carboxylic acids, will form esters with 
any ester -forming alcohol and all such esters form part 
of the present invention. However, where the esters are 
to be employed for therapeutic purposes, it is, of 
course* necessary that the resulting esters should be 
pharmaceutical ly acceptable, which, as is well 
understood in the art, means that the esters should not 
have reduced activity (or unacceptably reduced activity) 
and should not have increased toxicity (or unacceptably 
increased toxicity) as compared with the free acid. 
However, where the ester is to be employed for other 
purposes, for example as an intermediate in the 
preparation of other compounds, even this criterion does 
not apply. 
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Examples of sMch esters include: Cj^-C^, more 
preferably Cj^-C^. alkyl esters, for example the 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
sec-butyl, t-butyl, pentyl ana hexyl esters; aralkyl 
(including diarylalkyl) esters, such as the benzyl, 
£-ni1;rQbenzyl and benzhydryl esters; lower aliphatic 
acyloxyalkyl groups, such as the acetoxymethyl or 
pivaloyloxymethyl groups; alkoxycarbonylalkyl esters, in 
which the alkoxy and alkyl parts are both <^^-<^^* 
especially alkoxycarbonylmethyl esters, such as the 
ethaxycarbonylmethyl and t-butoxycarbonylmethyl esters; 
alkoxycarbonyloxyalkyl esters in which the alkoxy and 
alXyl parts are both C^-'C^* especially the l- and 2- 
(alkoxycarbonyloxy) ethyl esters, such as the 
1- {ethoxycarbonyloxy )ethyl , 1- ( isopropoxycar bonyloxy ) - 
ethyl, 2 -me thoxycar bonyloxy ethyl, 2-ethoxycarbonyl- 
oxyethyl and 2-t-butoxycarbonyloxyethyl esters; and 
other specif ic esters, such as the phthalidyl, 
substituted phthalidyl, phenacyl , substituted phenacyl 
(e.g. £-ni trophenacyl ) , ( 5-phenyl-2-oxo-l , 3-dioxolen- 
4-yl)methyl and (5-methyl-2-oxo-l,3-dioxolen-4-yl)methyl 
esters. 

Likewise, where the car boxy group has formed an 
amide, the precise nature of the amide is not critical, 
provided that, where the amide is to be used for 
therapeutic purposes, the resulting amide is 
pharmaceutical ly. acceptable. Accordingly, the car boxy 
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group can be replaced by a carbamoyl group or a 
substituted carbamoyl group« preferably an 
alkylcarbamoyl or dialkylcarbamoyl group in which the or 
each alkyl group is a C^-C^ alkyl group (e.g. as 
defined above in relation to H), for example a 
methylcarbamoyl, ethylcarbamoyl, dimethyl carbamoyl or 
diethylcarbamoyl group. 

The carboxy group may also form salts with 
appropriate bases. The nature of such salts is likewise 
not critical « provided that* where they are to be used 
for therapeutic purposes, the salts are pharmaceutical ly 
acceptable. Examples of salts with bases include; salts 
with metals, especially alkali metals and alkaline earth 
metals, such as the lithium, sodium, potassium, calcium 
and magnesium salts; the ammonium salt; salts with 
organic amines, such as cyclohexylamine« 
diisopropylamine or triethylamine; and salts with basic 
amino acids, such as lysine or arginine. 

The compounds of the invention contain a basic 
nitrogen atom and hence can also form acid addition 
salts. The nature of such salts is likewise not 
critical to the present invention, except that, where 
the salts are to be used for therapeutic purposes, they 
must be pharmaceutically acceptable. A wide variety of 
acids may be employed to form such salts and 
representative examples of such acidief include: mineral 
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aclde^ such as hydrochloric acid« hydrobromic acld» 
hydroiodic acid« phosphoric acid* netaphosphoric acid, 
.nitric acid or sulphuric acid; organic carboxylic acids* 
such as acetic acid, oxalic acid, tartaric acid, citric 
acid, benzoic acid, glycolic acid, gluconic acid, 
glucuronic acid, succinic acid, maleic acid or fumaric 
acid; and organic sulphonic' acids, such as 
methanesulphonic acid, benzenesulphonic acid or 
^--toluenesulphonic acid* Such acid addition salts may 
be prepared by conventional methods. 

The compounds of the invention may also exist in the 
form of hydrates and these likewise form part of the 
present invention* 

Examples of specific compounds of the invention are 
given in the following formulae (I-l) to (1-4), in which 
the substituents are as defined in the corresponding one 
of Tables 1 to 4 [i.e. Table 1 relates to formula (I-l)« 
Table 2 relates to formula (1-2) and so on]. The 
compounds of the invention are hereinafter, where 
appropriate « identified by the numbers appended to them 
in these Tables. In the Tables, the following 
abbreviations are used: 

Ac acetyl 

Azt azetidinyl 

Bz benzyl 

Et ethyl 
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ethoxyeacbonyl- 

formyl 

homopipetazinyl 

(» perb7d£o-*l,4-dlazepiiiyl) 

methyl 

morpholiao 

phenyl 

piperldyl 

piperazinyl 

propyl 

cyclopropyl 

isopropyl 

pyrcolidinyl 

sulpho 

peEhydro-1 , 4-thiazln«4«y 1 
(» thiomorpholino) 



0241206 




0241206 



28 
TABLE 1 



Cpd. 
No. 


->1 


X 


R 


D 


1-1 


HeO 


F 


cPr 


1-Piz 


1-2 


HeO 


F 


cjPr 


3-He-l-Piz 


1-3 


HeO 


F 


cPr 


3 , 5-diHe-l-Plz 


1-4 


HeO 


F 


cPr 


2,5-diMe-l-Piz 


1—5 


MeO 


F 


cPr 


3 « 3-axHe-l-Pi2 


1-6 


Keo 


F 


cPr 


4-He-l-Pl2 


1-7 


HeO 


F 


cPr 


3«4-diHe-l-Plz 


1 o 
X— o 


neo 


F 


Mis V 




1-9 


HeO 


F 




2.4,5-tciNe-l-Piz 


1-10 


HeO 


F 


cPr 


4-Et-l-Piz 


1-11 


HeO 


F 


£Pr 


4- (2-H0Bt)-l-Plz 


1-12 


HeO 


F 


&t 


4 - ( 2-AcOEt ) -1-Piz 


1-13 


HeO 


F 


CPt 


4- ( 2-llH2Bt ) -1-Plz 


1-14 


MeO 


F 


cPr 


4-(2-AcNHEt)-l-Piz 


1-15 


HeO 


F 


£Pt 


4- (2-NMe2Et) -l-Plz 


1-16 


HeO 


F 


cPe 


4-(E-NH2B2)-l-Piz 


1-17 


HeO 


F 


£PE 


4-Fo-l-Piz 


1-18 


HeO 


F 


cPr 


4-Ac-l-Piz 


1-19 


HeO 


F 


£Pr 


4-AcC^-l-Plz 
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TABLE 1 fCont.l 



Cpd. 
No. 



R 



1-20 


MeO 


F 


cPr 


4- (HOOC-CHj ) -1-Piz 


1-21 


MeO 


P 


fiPr 


4-(EtcCH2)-l-Piz 


1-22 


MeO 


F 


fipr 


4-(SfO-CH2)-l-PiZ 


1-23 


HeO 


F 


CPr 


1-Hip 


1-24 


MeO 


F 


cPr 


4-He-l-Hip 


1-25 


MeO 


F 


CPr 


3-oxo-l-Piz 


1-26 


HeO 


F 


fiPr 


4-Me-l-oxo-l-Pi2 


1-27 


HeO 


ci. 


£Pr 


1-Piz 


1-28 


HeO 


CI 


CPr 


3-Me-l-Plz - 


1-29 


MeO 


ca 


cPr 


4-Me-l-Piz 


1-30 


HeO 


. Cl 


cPr 


4-(2-HOEt)-l-Piz 


1-31 


HeO 




cPe 


4- (j^-NH^Bz) -1-Piz 


1-32 


MeO 


ca 


CPr 


4-Po-l-Piz 


1-33 


MeO 


ca 


cPr 


4 -Me- 1-Hip 


1-34 


MeO 


Cl 


cPr 


3-OXO-l-PiZ 


1-35 


EtO 


F 


cPr 


1-Piz 


1-36 


EtO 


P 


CPr 


3-Me-l-Piz 


1-37 


EtO 


F 


cPr 


4-Me-l-Piz 


1-38 


EtO 


F 


£Pr 


4-(2-HOEt)-l-Piz 


1-39 


EtO 


F 


cPr 


4-Ac-l-Piz 
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TABLE 1 fCont.l 



Cpd. 
No. 



R 



R 



1-40 


EtO 


F 


CPt 


4-He-l-Hip 


1-41 


EtO 


C& 


£Pr 


1-Piz 


1-42 


EtO 


CI 


fiPr 


4-He-l-Piz 


1-43 


HeO 


F 


Et 


4-FO-l-Pi2 


1-44 


MeO 


F 


Et 


4-Ac-l-Pi2 


1-45 


HeO 


F 


Et 


4-(AcCH2)-l-Pi2 


1-46 


Heo 


F 


Et 


4-(2-HOEt)-I-Piz 


1-47 


MeO 


F 


Et 


4-(2-llH2Bt)-l-Piz 




MeO 


F 


2-FEt 


4-Fo-l-Plz 


1-49 


MeO 


F 


2-FEt 


4-AC-l-Plz 


1-50 


MeO 


F 


2-FEt 


4-(AcCH2)-l-Piz 


1-51 


MeO 


F 


2-FEt 


4-(2-HOEt)-l-Piz 


1-S2 


HeO 


F 


2-FBt 


4-(2-IIH2Bt)-l-PiZ 


1-53 


MeO 


F 


4-FPh 


1-Plz 


1-54 


HeO 


F 


4-FPh 


3-He-l-Piz 


1-55 


Heo 


F 


4-FPh 


3,S-diHe-l-Piz 


lr56 


Heo 


F 


4-FPh 


4-Ke-l-Piz 


1-57 


HeO 


F 


4-FPh 


3,4-diMe-l-Piz 


1-58 


MeO 


F 


4-FPh 


4-Et-l-Piz 


1-59 


Heo 


F 


. 4-FPh 


4-(2-H0Bt)-l-Piz 
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TMLE 1 fCOPt.) 



Cpd. 
NO. 



1-60 


HeO 


F 


4-FPh 


4-(2-NH2Et)-l-Piz 


1-61 


MeO 


F 


4-FPh 


1-Hip 


1-62 


MeO 


F 


4-FPh 


4-He-l-Hip 


1-63 


HeO 


F 


2,4-diFPh 


1-Piz 


1-64 


HeO 


F 


2.4-aiFPh 


3-He-l-Piz 


1-65 


HeO 


F 


2,4-diFPh 


3,5-diHe-l-Piz 


1-66 


HeO 


F 


2,4-diFPh 


4-He-l-Piz 


1-67 


HeO 


F 


2,4-diFPh 


3,4-diHe-l-Piz 


1-68 


HeO 


F 


2,4-dlFPh 


4-Et-l-Plz 


1-69 


HeO 


F 


2.4-diFPh 


4-(2-HOEt)-l-Piz 


1-70 


HeO 


F 


2.4-diFPh 


4-(2-NH2Et)-l-Piz 


1-71 


HeO 


F 


2.4-diFPh 


1-Hip 


1-72 


HeO 


F 


2,4-diFPh 


4-Ke-l-Hip 


1-73 


HeO 


F 


4-HOPh 


1-Piz 


1-74 


HeO 


F 


4-HOPh 


3-Ke-l-Piz 


1-75 


HeO 


F 


4-HOPb 


4-He-l-Piz 


1-76 


HeO 


F 


4-HeOPh 


1-Piz 


1-77 


HeO 


F 


4-HeOPh 


3-He-l-Piz 


1-78 


HeO 


F 


4-HeOPh 


4-He-l-Piz 


1-79 


HeO 


F 


cPr 


3-H0-l-A2t. 
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Cpd. 
No. 


r1 


X 


R 


D 


1-80 


HeO 


F 


SPr 


- 

S-HO-l-Pyrd 


1-81 


HeO 


F 


cPr 


3-HO-l-Pip 


1-82 


HeO 


F 


cPr 


4-HO-l-Pip 


1-83 


HeO 


F 


cPr 


3-H0-4-He-l-Pyrd 


1-84 


MeO 


F 


cPr 


4-H0-3-He-l-Plp 


1^85 


HeO 


CI 


fiPr 


3-HO-l-Pyrd 


1-86 


HeO 


CI 


Spr 


3-HO-l-Pip 


1-87 


HeO 


ca. 


cPr 


4-HO-l-Pip 


1-88 


HeO 


p 


He 


3-HO-l-Azt - 


1-89 


HeO 


F 


El: 


3-HO-l-Azt 


1-90 


HeO 


F 


He 


3-HO-l-Pyrd 


1-91 


HeO 


p 


Et 


3-HO-l-Pyrd 


1-92 


HeO 


F 


Et 


3-HO-l-Pip 


1-93 


HeO 


F 


Et 


4-HO-l-Plp 


-1-94 


HeO 


F 


2-PEt 


3-H0-l-A2t 


1-95 


HeO 


F 


2-PEt 


3-HO-l-Pycd 


1-96 


HeO 


F 


2-PBt 


3-HO-l-Plp 


1-97 


HeO 


F 


2-FEl: 


4-HO-l-Plp 


1-98 


HeO 


F 


HeNH- 


3-HO-l-Pyrd 


1-99 


HeO 


F 


HeNH- 


3-HO-l-Pip 
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TABLE 1 fCont..^ 



Cpd. 
No. 




X 


R 


D 


1-100 


MeO 


F 


MeNH- 


4-HO-l-Pip 


1-101 


MeO 


F 


4-FPh 


3-HO-l-Azt 


1-102 


MeO 


F 


4-FPh 


3-HO-l-Pyrd 


1-103 


MeO 


F 


4-FPh 


4-HO-l-Pip 1 


1-104 


Heo 


F 


4-FPh 


3-HO-l-Pip 


1-105 


MdO 


F 


2,4-diFPh 


3-HO-l-AZt 


1-106 


HeO 


F 


2,4-diFPh 


3-HO-l-Pyrd 


1-107 


MeO 


F 


2.4-diFPh 


4-HO-l-Pip 


1-108 


MeO 


F 


2r4-diFPh 


3-HO-l-Pip 


1-109 


MeO 


F 


4-HeOPh 


3-HO-l-Azt 


1-110 


Meo 


F 


4-HeOPtl 


3-HO-l-Pyrd 


1-111 


HeO 


F 


4-HeOPh 


4-HO-l-Pip 


1-112 


MeO 


F 


4-MeOPh 


3-HO-l-Pip 


1-113 


HeO 


F 


cPr 


3-NH2-l-A2t 


1-114 


MeO 


F 


CPt 


3-HelIH-l-Azt 


1-115 


Heo 


F 


CPr 


3-EtNH-l-Azt 


1-116 


HeO 


F 


cPr 


3-NMe2-l-Azt 


1-117 


MeO 


F 


cPr 


3-NH2-2-He-l-Azt 


1-118 


HeO 


F 


cPr 


3-HeNH-2-He-l-Azt 


1-119 


HeO 


F 


cPr 


3-BtlIH-2-He-l-Azt 
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TABLE 1 (Cont^f) 



Cpd. 
No. 



X 



R 



1-120 


HeO 


F 


cPr 


3 -NHe2-2-He-l-Azt 


1-121 


MeO 


F 


cPr 


3-(NH2He)-l-Azt 


1-122 


HeO 


F 


cPr 


3- (HeNHHe) -1-Azt 


1-123 


MeO 


F 


CPt 


3- (BtNHHe) ^1-Azt 


1-124 


HeO 


F 


CPr 


3-(NMe2.He)-l-A2t 


1-125 


HeO 


F 


£Pr 


S-NHg-l-Pytd 


1-126 


HeO 


F 


cPr 


3-MeMH-l-Pyrd 


1-127 


HeO 


F 


CPC 


3-EtNH-l-Pyrd 


1-128 


HeO 


F 


CPr 


S-NMeg-l-Pyrd 


1-129 


HeO 


F 


cPr 


3-N(He) (Bt)-l-Pyrd 


1-130 


MeO 


F 


cPr 


a-NH^-^-Me-l-Pyrd 


1-131 


M^O 


F 


cPr 


3-HeNH-4-He-l-Pyrd 


1-132 


MeO 


F 


CPr 


3-EtllH-4-He-l-Pyrd 


1-133 


MeO 


F 


cPr 


3-NMe2-4-Me-l-Pyra 


1-134 


HeO 


F 


cPr 


4-NH2-2-He-l-Pyrd 


1-135 


HeO 


F 


cPr 


4 -HeNH-2 -He- 1-Pyr d 


1-136 


HeO 


F 


cPr 


4 -NHe^ -2 -He-l-Pyr d 


1-137 


HeO 


F 


cPr 


3-(NH2Ke)-l-Pyrd 


1-138 


HeO 


F 


CPr 


3- (HeNHHe ) -1-Pyrd 


1-139 


HeO 


F 


cPr 


3 - (E tNBHe ) -1-Py r d 
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TABLE 1 (Cont.) 





r1 




MX 


D 


1 —1 AO 




V 

* 


r'Pr 




1-141 




p 


cPr 


3-NH -4-HO-l-Pvrd 


1*142 




F 


cPr 


3 «-MeNH-^ 4 -HO- 1 - P vr d 


1-143 


MeO 


F 


cPr 


3-NMe -4-HO-l-Pvrd 


1-144 


HeO 


F 


cPr 


3-NH -4-MeO-l-Pyrd 


1-145 


HeO 


F 


cPr 


3-HeNH-4-HeO-l-Pyrd 


1-146 


MeO 


F 


cPr 


3 -NMeg - 4 -MeO-1 -Py r d 


1-147 


MeO 


F 


cPr 


3- (MMe^ .He) •-4-HO-l-Pyrd 


1-148 


HeO 


F 


c,Pr 


3- (NH^Ke ) -4-MeO-l<-Pyrd 


1-149 


MeO 


F 


jcPr 


3 -NH^ -4 -EtO- 1-Pyr d 


1-150 


MeO 


F 


cPr 


3-NH«-4-PrO-l-Pyrd 


1-lSl 


MeO 


F 


cPr 


4-NH2-l-Pip 


1-152 


MeO 


F 


cPr 


4-HeNH-l-Pip 


1-153 


MeO 


F 


cPr 


4-lIHe2-l-Pip 


1-154 


MeO 


F 


cPr 


4-NH2-3-Me-l-Pip 


1-155 


MeO 


F 


cPr 


4-MeNH-3-Me-l-Pip 


1-156 


MeO 


F 


CPr 


4-(NH2Me)-l-Pip 


1-157 


MeO 


F 


cPr 


4-(HeNHHe)-l-Plp 


1-158 


MeO 


F 


CPr 


4-(EtNHKe)-l-Pip 


1-159 


MeO 


F 


CPr 


a-NBj-l-HiP 
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TABLE 1 fCcBt:.^ 



Cpd. 
No. 



R 



S 



1^160 


HeO 


F 


cPr 


a-HHe^-l-Hip 


1-161 


HeO 


CSL 


cPr 


S-NH^-l-Pyrd 


1-162 


HeO 


CJ. 


cPr 


3 r^l3H2-4-He-l-Pyrd 


1-163 


MeO 


CI 


cPr 


3-(llH2Me)-l-Pyrd 


1-164 


HeO 


C8. 


cPr 


3 -NH2-4-HeO-l-Pyrd 


1-165 


BtO 


F 


SPr 


3-lIH2-l-&Zt 


1-166 


BtO 


F 


CPr 


S-NHj-l-Pyrd 


1-167 


EtO 


F 


cPr 


3-(EtliHKe)-l-Pyrd 


1-168 


EtO 


CI 


cPr 


-a-NHj-l-Pyrd 


1-169 


ErO 




CPr 


3-NH2-4-He-l-Pyrd 


1-170 


EtO 


CI 


CPr 


3- (NH^He) -1-Pyrd 


1-171 


HeO 


F 


He 


3-NH2-4-HO-l-Pyrd 


1-172 


HeO 


F 


Et 


3-NH2-4-HO-l-Pyrd 


1-173 


HeO 


F 


He 


3-NH2-4-KeO-l-Pyrd 


1-174 


HeO 


F 


Et 


3-Nftj-4-KeO-l-Pyrd 


1-175 


HeO 


F 


Et 


S-WHj-^-EtO-l-Pyrd 


1-176 


HeO 


F 


Et 


3- (HeNH) -4-HeO-l-Pyrd 


1-177 


HeO 


F 


Et 


3-B2NH-4-HeO-l-PYrd 


1-178 


HeO 


F 


Et 


3-MHe2-4-HeO-l-Pyrd 


1-179 


HeO 


F 


2-FEt 


S-NHj-A-HO-l-Pyrd 
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TABLE 1 fCont.l 



Cpd. 
No. 



R 



X 



R 



1-180 


MeO 


F 


2-FEt 


3 -NH2 - * -''©^"^ 


1-181 


HeO 


F 


2-FEt 


3-NH2-4-EtO-l-Pyrd 


1-182 


MeO 


F 


2-FEt 


3 -MeNH- 4 -MeO- 1-Py r a 


1-183 


MeO 


F 


2-FEt 


3 -B z wH- 4 -MeO- 1-Py r a 


1-184 


MeO 


F 


2-FEt 


3 -NMe2 " * -MeO- 1-Pyr a 


1-185 


HeO 


F 


2-FEt 


3 - ( mi2Me ) - 4 -Meo- 1 -Py r a 


1-186 


MeO 


F 


HeNH- 


3 — II1I2 — 4 — HO— l — ITf 1- Q 


1-187 


MeO 


F 


HeNH- 


3-NH2 -4 -MeO-l-Pyrd 


1-188 


MeO 


F 


MeNH- 


3-MH2-4-EtO-l-Pyra_ 


1-189 


MeO 


F 


MeNH- 


3-NMe2-4-MeO-l-Pyrd 


1-190 


MeO 


F 


cPt 


3-(NH-Me)-3-HO-l-Pyrd 


1-191 


MeO 


F 


cPr 


3- (NH2Me) -3-MeO-l-Pyrd 


1-192 


MeO 


F 


fiPr 


3- (NHjMe) -.3-BtO-l-Pyrd 


1-193 


HeO 


F 


CPE 


3- (NHjM*) -3-iPrO-l-Pyrd 


1-194 


MeO 


F 


4-FPh 




1-195 


MeO 


F 


4-FPh 


3-(NH2He)-l-Azt 


1-196 


MeO 


F 


4-FPh 


S-NHg-l-Pyrd 


1-197 


MeO 


F 


4-FPh 


3 -NHj -4 -Me-l-Pyrd 


1-198 


MeO 


F 


4-FPh 


3-(NH2Me)-l-Pyrd 


1-199 


MeO 


F 


4-FPh 


3- (MeNHMe ) -1-Pytd 
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TRBI.E 1 fCont.) 



Cpd, X R 

No. 



1-200 


MeO 


F 


4-FPh 


3- (NMeg .Me ) -1-Pytd 


1-201 


HeO 


F . 


. 4-FPh 


3- (BtNHMe) -1-Pyrd 


1-202 


HeO 


F 


4-FPll 


3-NH2-4-H0-l-PFJ:d 


1-203 


MeO 


P 


4-FPll 


3-ilH2-4-MeO-lrPyrd 


1-204 


HeO 


F 


4-FPh 


3-BzNH-4-MeO-l-Pyra 


1-205 


MeO 


F 


4-FPll 


3-NH2-4-EtO-l-PyEd 


1-206 


MeO 


F 


4-FPll 


4-NH2-l-Pip 


1-207 


MeO 


F 


2,4-diFPh 


S-NHg-l-Azt 


1-208 


HeO 


F 


2,4-diFPh 


3-(NH2Me)-l-AZt 


1-209 


MeO 


F 


2,4-diFPh 


s-NH^-i-Pyrd 


1-210 


MeO 


F 


2.4-diFPh 




1-211 


MeO 


F 


2,4-diFPh 


3-{NH2Me)-l-Pyrd 


1-212 


MeO 


F 


2.4-diFPh 


3- (HeNHMe ) -l-Pyrd 


1-213 


HeO 


F 


2.4-diFPh 


3- (NMeg .He ) -1-Pyta 


1-214 


MeO 


F 


2.4-diFPh 


3- (BtNHMe) -1-Pytd 


1-215 


MeO 


F 


2..4-diFPh 


3-NH2-4-HO-l-Pyrd 


1-216 


MeO 


F 


2.4-diFPh 


3 -NH2-4 -MeO-l-Pyr a 


1-217 


MeO 


F 


2.4-diFPh 


3-B2NH-4-MeO-l-PyEa 


1-218 


MeO 


F 


2.4-diFPh 


3 -NHg -4 -EtO-l-Pyr d 


1-219 


MeO 


F 


2.4-diFPh 


4-NH2-l-PiP 
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TABLE 1 (Cont.) 



■ Cpd. 
Mo. 


r1 


X 


R 


D 


1-220 


Heo 


F 


4-HOPh 


3-NH--l-Azt 

2 


1-221 


Heo 


F 


4-HOPh 


3-NH--l-Pyrd 


1-222 


MeO 


F 


4-HOPh 


3-MeNH-l-Pyrd 


1-223 


MeO 


F 


4-HOPh 


3-NMe--l-Pyrd 


.1-224 


KeO 


F 


4-HOPh 


3-NH,-4-ke-l-Pyrd 


1-225 


Heo 


F 


4-HOPh 


3 -NH- -4-HeO-l-Pyrd 

It 


1-226 


MeO 


F . 


4-MeOPb 


3-NH,-l-A2t 


1-227 


MeO 


F 


4-HeOPh 


3-NH_-l-Pyrd 


1-228 


Heo 


F 


4-HeOPh 


3-HeNH-l-Pyrd 


1-229 


Heo 


F 


4-HeOPh 


3-NHe_-l-Pyrd 


1-230 


Heo 


F 


4-HeOPh 


3 -NH^ -4 -Me-l-Pyrd 


1-231 


MeO 


F 


4-MeOPh 


3 -NH. - 4 -MeO- 1 -Py r d 


1-232 


Heo 


F 


cPr 


3-NH2-3-Me-l-Pyrd 


1-233 


Heo 


F 


cPr 


3 -MeNH- 3-He-l-Pyrd 


1-234 


Heo 


F 


cPr 


3 -E tUH- 3 -He - 1-Py r d 


1-235 


MeO 


F 


cPr 


3-NMe2-3-Me-l-Pyrd 


1-236 


Heo 


F 


CPr 


3 - (NH2Me ) -4 -He-l-Pyrd 


1-237 


Heo 


F 


.cPr 


3 - (HeNHHe ) -4 -He-l-Pyrd 


1-238 


Heo 


F 


CPr 


3-(EtNHHe)-4-He-l-Pyrd 


1-239 


Heo 


F 


CPr 


3-(NMe2.Me)-4-Me-l-Pyrd 
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TABLE 1 tCont.) 



Cpd. 
No. 



R 



1-240 


Heo 


F 


cPr 


1-241 


Heo 


F 


SJfr 


1-242 


Heo 


F 


cPr 


1-243 


Heo 


F 


Et 


1-244 


Heo 


F 


Et 


1-245 


Heo 


F 


2-FEt 


1 ^7 Aft 




c 


A f W W 


1-247 


HeO 


F 


cPc 


1-24B 


HeO 


F 


cPr 


1-249 


Heo 


F 


CPr 


1-250 


Heo 


F 


CPr 


1-251 


HeO 


F 


cPr 


1-2S2 


HeO 


F 


cPr 


1-253 


HeO 


F 


4-FPli 


1-254 


HeO 


F 


4-FPIi 


1-2SS 


HeO 


F 


4-FPh 


1-256 


HeO 


F 


4-FPh 


1-257 


HeO 


F 


4 -FPU 


1-258 


HeO 


F 


4-FPh 


1-259 


HeO 


F 


4-FPh 



3-(HeNBHe} -3-HeO-l-Pyrd 
3- (BtNHKe ) -3-Heo-l-Pyrd 
3-(NHe2 -He) -3-HeO-l-Pyrd 
■ 3-(lJH2Me)-4-HeO-l-Pyrd 
3- (EtNHHe ) -4-KeO-l-Pyr d 
3-(HeNHKe) -4-HeO-l-Pyrd 
3-(EtiraKe)-4-HeO-l-Pyrd 
3- (NHjHe ) -4-HO-l-Pyrd 
3-CHeNHHe) -4-HO-l-Pyrd 
3-(BtliBHe) -4-BO-l-Pyrd 
3- (HeNHHe ) -4-HeO-l-Pyrd 
3- (EtNHHe ) -4-HeO-l-Pyrd 
3-(NHe2.He}-4-KeO-l-Pyrd 
3-WH2-3-Me-l-Pyrd 
3-HeNH-3-He-l-P7rd 
3-EtNH-3 -He-l-Pyrd 
3-NHe2-3-*ie-l-Pyrd 
S-CNHjHe) -4-He-l-Pyrd 
3- (HeNHHe ) -4-He-l-Pyrd 
3- (EtNHHe } -4-He-l-Pyrd 
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TABLE 1 (Cont.) 



Cpd. 
No. 



R 



1-260 


MeO 


F 


4-FPh 


3 


-(NMe2-Me)-4-Me-l-Pyrd 


1-261 


HeO 


F 


4-FPh 


3 


- (NHjMe ) -3-MeO-l-Pyrd 


1-262 


Heo 


F 


4-FPh 


3 


- (MeNHHe) -3-MeO-l-Pyrd 


1-263 


MeO 


E 


4-FPh 


3 


- (EtNHMe) -3-HeO-l-Pyrd 


1-264 


MeO 


P 


4-FPh 


3 


- (NMe^ .Me)-3-MeO-l-Pyrd 


1-265 


MeO 


F 


4-FPh 


3 


-(NH Me)-4-H0-l-Pyrd 


1-266 


MeO 


F 


4-FPh 


3 


- (MeNHHe ) -4-BO-l-Pytd 


1-267 


MeO 


F 


4-FPh 


3 


- (EtNHMe ) -4-HO-l-FyEd 


1-268 


NeO 


F 


4-FPh 


3 


- (NHjMe ) -4-MeO-l-Pyrd 


1-269 


HeO 


F 


4-FPh 


3 


- (MeNHHe) -4 -HeO- 1-Pyrd 


1-270 


MeO 


F 


4-FPh 


3 


- (EtNHMe)^4-MeO-l-Pyrd 


1-271 


MeO 


F 


4-FPh 


3-(NHe2 .Me)-4-MeO-l-PyEd 


1-272 


MeO 


F 


2,4-diFPh 


3 


-NH^-a-Me-l-Pyrd 


1-273 


MeO 


F 


2,4-diFPh 


3 


-MeNH-3-Me-l-Pyrd 


1-274 


MeO 


F 


2,4-diFPh 


3 


-E tNH- 3 -Me- 1-Py rd 


1-275 


MeO 


F 


2.4-diFPh 


3 


-NHe2-3-Me-l-Pyrd 


1-276 


Meo 


F 


2,4-diFPh 


3- 


- (NH^He } -4-Me-l-Pyrd 


1-277 


MeO 


F 


2,4-diFPh 


3 


- (MeNHHe ) -4-He-l-Pyrd 


1-278 


Meo 


F 


2,4-diFPh 


3- 


- (EtNHHe)-4-He-l-Pyrd 


1-279 


MeO 


F 


2,4-diFPh 


3 


- (NUe^ .Me) -4-Me-l-Pyrd 
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TABLE 1 fCont.^ 



No. 



R 



1. 


-280 


HeO 


F 


2,4-diFPh 


3- 


(NH^He ) -3 -HeO-l-^Pyrd 


1- 


■281 


HeO 


F 


2,4-diFPh 


3- 


(HeNHHe ) >3-HeO-l-Pyrd 


1- 


•282 


MeO 


F 


2.4-diFPh 


3- 


(EtNHHe ) -3-Heo-l-Pyrd 


1- 


-283 


MeO 


F 


2.4-diFPh 


3- 


(NHe^ .Me)-3-MeO-l-Pyrd 


1- 


-284 


HeO 


F 


2,4-diFPh 


3- 


(NHgMe ) -4-HO-l-Pyrd 


1- 


■285 


MeO 


F 


2,4-diPPll 


3- 


(HeNHHe ) ~4-H0ol-PyEd 


1- 


■286 


HeO 


F 


2,4-diFPb 


3- 


(BtNHHe) -4-HO-l-Pycd 


1- 


-287 


HeO 


F 


2.4-diFPh 


3- 


(NH2Ke ) -4-Hep-l-PyEd 


1- 


•288 


MeO 


F 


2.4-diFPh 


3- 


(HeNHHe) -4-HeO-l-Pytd 


1- 


-289 


HeO 


F 


2.4-diFPli 


3- 


(BtNHHe) -4-HeO-l-Pytd 


1- 


-290 


HeO 


P 


2,4-diFPh 


3- 


(NHe^ .He) -4-HeO-l-P7td 


1- 


-291 


HeO 


F 


cPr 


3- 


BzNH-4-MeO-l-Pyrd 


1- 


-292 


HeO 


F 


cPr 


3- 


•B2NH-4-EtO-l-Pyrd 



I 
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TABLE 2 



Cpd. 
No. 


r1 


X 


B 






2-1 


HeO 


P 


cPr 


H 


H 


2-2 


HeO 


F 


cPr 


H 


He 


2-3 


MeO 


F 


cPr 


Me 


He 


2-4 


HeO 


C& 


cPr 


H 


Et 


2-5 


MeO 


CI 


cPr 


H 


Pr 


2-6 


HeO 


F 


He 


H 


He 


2-7 


MeO 


F 


Et 


H 


He 


2-8 


MeO 


F 


Et 


Me 


He 


2-9 


MeO 


F 


2-FEt 


H 


Me 


2-10 


MeO 


F 


2-FEt 


H 


Et 


2-11 


MeO 


F 


2-PEt 


He 


He 


2—12 








Me 


Ft 


2-13 


MeO 


F 


4-FPh 


H 


H 


2-14 


HeO 


F 


4-FPh 


H 


He 


2-15 


HeO 


F 


4-FPh 


Me 


He 


2-16 


HeO 


F 


2,4-diFPh 


H 


H 


2-17 


Meo 


F 


2,4-diFPh 


H 


He 


2-18 


HeO 


F 


2,4-diFPh 


Me 


He 


2-19 


HeO 


F 


4-HOPh 


He 


He 


2-20 


HeO 


F 


4-HeOPh 


H 


He 
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TABLE 3 



Cpd. X R 

NO. 



3-1 


Heo 


F 


fi.Pt 


H 


3-2 


HeO 


F 


cFr 


He 


3-3 


HeO 


ca. 




H 


3-4 


MeO 


F 


Bt 


H 


3-5 


HeO 


F 


2-FEt 


H 


3-6 


HeO 


F 


HeNH- 


H 


3-7 


HeO 


F 


4-FPh 


H 


3-8 


HeO 


F 


4-FPh 


He 


3-9 


HeO 


F 


2 . 4-diFPh 


H 


3-10 


HeO 


F 


2.4-diFPh 


He 


3-11 


HeO 


F 


4-HOPh 


H 


3-12 


HeO 


F 


4-HOPh 


He 
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TABLE 4 



Cpd. 
No. 



R 



4-1 


F 


cPr 


Hoc 




4-2 


F 


cPr 


Tnz 




4—3 






HOC 




ii ii 


F 


il 17DK 


HOC 




4—5 


13* 

F 


4-FFIl 


TuZ 




4 — 6 


F 


O il 4 19 n W 

2«4-aiFrIl 


HOC 




4—7 


F 


2«4— ulrPu 


TuZ 




4-8 


F 


4-HOPb 


Hoc 




4-9 


F 


4-BOPh 


Thz 




4-10 


F 


Me 


1-Piz 




4-11 


F 


Me 


4-M6-l-Piz 




4-12 


F 


He 


3-Me-l-Piz 




4-13 


F 


He 


2,S-diKe-l- 


-Plz 


4-14 


F 


He 


3,S-diHe-l- 


-Piz 


4-15 


F 


Me 


1-Hip 




4-16 


F 


Me 


4-Me-l-Hip 




4-17 


F 


Et 


1-Piz 




4-18 


F 


Et 


4-He-l-Piz 




4-19 


F 


Et 


3-He-l-Piz 




4-20 


F 


Et 


3.4-diMe-l- 


-Piz 
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TABLE 4 (Cont.) 



Cod. 
No, 


X 


R 




4-21 


F 


Et 


2 , 4. S-triHe-l-Piz 


4-22 


F 


Er 


3,4, 5-t£iHe-l-Piz 


4-23 


F 


Et 


1-Hip 


4-24 


F 


Et 


4-Me-l-Hip 


4-25 


P 


2-PBt 


l-Piz 


4-26 


F 


2-FEt 


4-He-l-Piz 


4-27 


F 


2-FEt 


3-Me-l-Piz 


4-28 


F 


2-FEt 


3.4-diMe-l-Piz 


4-29 


F 


2-FBt 


2.5-dlMe-l-Plz 


4-30 


F 


2-FEt 


2,4. 5-triHe-l-Piz 


4-31 


F 


2-FEt 


3,5-diHe-l-Piz 


4—32 


F 


2— ret 




4-33 


F 


2-FBt 


l-Hip 


4-34 


F 


2-FEt 


4-He-l-Hip 


4-35 


F 


Pr 


4-Me-l-Piz 


4-36 


F 


iPr 


1-PiZ 


4-37 


F 


MeMH- 


1-Piz 


4-38 


F 


HeNH- 


4-Me-l-Piz 


4-39 


F 


MeNH- 


3-He-l-Piz 


4-40 


F 


MeNB- 


1-Hlp 
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TABLE 4 (Cont.> 



"Ma 

NO • 




11 


u 


A At 
<l — % J. 


V 

r 


neNxi— 


4-M6-l-nip 


A A 9 




ne 


^ yens 1 OYr«>P 


fl-'H <3 


r 




J — wti2— *— we— X— try ra 


4-44 


F 


Me 


3-HellH-l-Pvrd 




F 








V 




^ — iwiej ^ """" X— f jf t u 


4.47 


I? 


Mo 


^ rim Mo^.l Pxrrri 


4-48 


p 


Mo 


'^-.fMoNH Mo^»1-.Plrrr1 


4-49 


P 


Me 


Me)-1-Pvrd 


Tl " J W 




Ma 




— X 


F 




— l-Pvrd 

w •"Wtl^ X — * jf X u 


4-52 


F 


Et 


3-NH2-4-Me-l-Pyrd 


4-53 


P 


Bt 


4-MH2-2-Me-l-Pyrd 


4-54 


F 


Et 


3-HeIIH-l-Pyrd 


4-55 


F • 


Et 


3 -HeNH-4 -He-l-Py r d 


4-56 


F 


Et 


4 -MeNH- 2 -Me- 1-Pyr a 


4-57 


F 


Et 


S-NMe^-l-Pyrd 


4-58 


F 


Bt 


3-NHe2-4-He-l-Pyrd 


4-59 


F 


Et 


4-NMe2-2-Me-l-Pyrd 


4-60 


F 


Et 


3-N(Me)(Et)-l-Pyrd 
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TRBLK 4 fCont.^ 



Cpd. X R ■ P 

No. 





IT 

IT 


Et 


3 - (NH^He ) -l-Pyr d 




P 


Et 


3- (HeNHHe) -1-Pycd 






Et 


3- (EtNHMe) -l-Pyrd 




F 


Bt 


3- (NMe2 .Me) -1-Pyrd 


4-65 




2-FEt 


3-MH2~^~^y^^ 


4-66 




2-FBt 


3-llH«-4-Me-l-Pyrd 

2 


4-67 


F 


2-FEt 


4-NH»-2-Me-l-Pytd 

2 


4-68 


P 


2-FEt 


3 — MetwJ— X —cyr H 


4-69 


F 


2-FEt 


3 -MeNH-4-Me-l-Pyr d 


4-70 


F 


2-FEt 


3-BtMH-l-Pyrd 


4-71 


F 


2-FEt 


3-NMe2-l-Pyrd 


4-72 


F 


2-FEt 


3 -NMej -4 -Me-l-Py t d 


4-7a 


F 


2-FEt 


4-»Me2-2-Me-l-Pyrd 


4-^74 


F 


2-FEt 


3 -S (Me ) (E t ) -1-Py rd 


4-75 


F 


2-FEt 


3 - (NHjMe ) -l-Py rd 


4-76 


F 


2-FEt 


3- (MeNHMe) -1-Pyrd 


4-77 


F 


2-FEt 


3- (EtNHMe) -1-Pytd 


4-78 


F 


2-FEt 


3- (NMe^.Me) -1-Pyrd 


4-79 


F 


HeNH- 


S-NH^-l-Pytd 


4-80 


F 


MeNH- 


3-NIl,-4-Me-l-Pyrd 
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TABLB 4 fCont») 



Cpd. 
No. 


X 


R 


D 


4-81 


F 


MeNH- 


3-MeNH-l-Pyrd 


4-82 


F 


MeNH- 


a-NMeg-i-Pyrd 


4-83 


F 


HeNH- 


3-EtNH-l-Pyrd 


4-84 


F 


Me 


3 -HeNH- 3 -Me-l-Pyxd 


4-85 


F 


He 


3- (BtMHMe)-4-Me-l-Pyrd 


4-86 


F 


Et 


3 -NH2 - 3 -Me - 1 -Pyrd 


4-87 


F 


Et 


3- (NHjHe) -4-Me-l-Py£d 


4-88 


F . 


2-PBt 


3 -NHj - 3 -Me-l-Py r d 


4-89 


F 


2-FEt 


3- (NH2**e)-4-Me-l-Pyrd 


4-90 


F 


2-FEt 


3- (EtNHMe) -4-Me-l-Pyrd 
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Of the compoxind& listed above « the following 
compoiuids are preferred: Compounds No. l*-l« l-2« 1-3, 
1-6, 1-7. 1-11, 1-17, 1-23, 1-24, 1-25, 1-63, 1-80, 
1-82. 1-116, 1-125, 1-130, 1-137, 1-139, 1-140, 1-141, 
1-144. 1-148, 1-149, 1-191, 1-232, 1-236, 1-238, 1-24X. 
1-247, 1-249, 1-251^ 3-1, 4-1 and 4-2. 

In particular, in view of their excellent activity, 
the following compounds are most preferred: 

1-1 . l-Cyclopropyl-6-f luoro-8-meth03cy-7-( 1- 
piperazinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic acid 

1-2 . l-cyclopropyl-6-f luoro-8-methoxy-7-( 3-methyl-l- 
piperazinyl}-l,4-dihydro-4-ozoquinoline-3-carboxylic acid 

1-6. i-Cyclopropyl-6-f luoro-8-methoxy-7-(4-lnethyl-l- 
pipera^inyl}-l,4-dihydro-4-oxoguinoline-3-carboxylic acid 

1-7 . l-Cyclopropyl-6-f luoro-8-methoxy^7-( 3 , 4-dimethyl-* 

l-piperazinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 

acid 

1-11. l-Cyclopropyl-6-f luoro-8-methoxy-7-C4-(2- 
hydroxyethy 1 ) -1-p iper aziny 1 ] -1 , 4-dihydr o-4-oxoquinoliae- 
3-carboxylic acid 
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1-23. l-Cyclopropyl-6-f luoro-8-methoxy-7-(l-hoTOo- 
pipera2inyl)-l,4-dihydro--4-oxoquinoline-.3-carboxylic acid 

1-63. l-(2#4-Dif luorophenyl')-6-f luoro-8-^^lethoxy-7-{l- 
pipera2inyl)-.l,4-dihydro-4-.oxoquinoline-3-carbo3cylic acid 

1-80. l-Cyclopropyl«6-f luoro-8-Inethoxy~7-{3-hydroxy- 
l-pyrrolidinyl)-l,4-.dihydro-4-oxoq^linoline-3-carboxylic 
acid , 

1-125. l-Cyclopropyl-6-f luoro-8--iaethoxy-7"(3-amino-" 

l-pyrrolidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid 

1-130. l-Cyclopropyl-e-f luoro-8-methoxy-.7-.(3-alnino- 
4-methyl-l^pyrrolidinyl)~l,4-dihydro-4-oxoq^linoline-3- 
carboxylic acid 

1-137. l-Cyclopropyl-6-£luoro-8-methoxy-7-[3- 

(aiainoiaethyl)-l-pyrrolidinyl].l,4-dihydro-4-oxoquinoline-" 

3- carboxylic acid 

1-139. l-Cyclopropyl-6-f luoro-8-methoixy-7-[3- 
(ethylamino)methy^)-l-pyrrolidinyl]-l,4-dihydro-4- 
oxoquinoline-3-carboxy^ic acid 

1-144 . 1-Cyclopr opyl-6-f luoxo-8-:methoxy-7- ( 3-amino- 

4- inethoxy-l-pyrEolidinyl)-1^4-dihydro-4-oxoqiiinoline-3- 
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carboxylic acid 

In tbe case of Compouade Hos. I-I30 and 1-144 • 
both the CIS and trans isomers (isoioerisia with respect 
to substitnents on the pyrrolidine ring) are preferred. 

Also preferred are pharamaceutically acceptable 
salts, esters and amides » more preferably salts and 
esters* and most preferably hydrochlorides, of the above 
preferred and most preferred Compounds. 

In general terms, the compounds of the present 
invention may be prepared by reacting a compound of 
formula (II): 




(in which R, and X are as defined above; X* 
represents a halogen atom and may be the same as or 
different from the halogen atom represented by X, 
preferably the same; and R^* represents a hydrogen 
atom or a carboxy-protecting group) or an active 
derivative or equivalent thereof with a compound of 
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formula (III): 

Y-H (III) 

(in which Y is as defined above) or an active derivative 
or equivalent thereof « and* if necessary, subjecting the 
product to any one or more of the reactions: 
deprotection« salification, esterif ication and amidation. 

7 • 

R may represent any carboxy-protecting group 

known in organic chemistry for use with this type of 

compound and may be incorporated into and (if desired) 

removed from the compound by well known methods which 

7 ' 

require no elaboration here. However, R is 
preferably a hydrogen atom or a C. -C^, preferably 
Cj^-C^, alkyl group, for example a methyl, ethyl, 
propyl, isopropyl, butyl, t-butyl, or hescyl group, most 
preferably a hydrogen atom, a methyl group or an ethyl 
group. 

7 • 

Alternatively, R may represent a boron 
difluoride (BF2) group. In this case, the boron 
dif luoride group will normally form a covalent linkage 
with the oxygen atom at the 4-position of the quinoline 
ring and the compound of formula (II) (because of the 
method of its preparation) will normally be a hydrogen 
fluoride addition product. 
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A preferred method of preparing the compounds of 
the invention is illustrated in more detail by reaction 
scheme A: 
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Reaction Scheme A* 



COOR^ 




step (AD . ^ 
[+Y-H (Ilia 




da} 



[•fHBFj 



step (A2) 




step (A3) , 

[+y-H{nifl 



step [kU] 





[basic 
aq,ueous 

alcohol] 



COOH 



step (A5] 
[aqueous 
alcohol] 



step (A6) 
[base] 




R' R 
(lb) 
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1 7 * 

In the above forisulae, R , R * X* and Y aze 
as defined above* X' represents a halogen atom and may 
be the same as or different from the halogen atom 
represented by X: it is preferably a fluorine atom. 

In the above reactions, the compounds of formula 
(I) of the present invention can be prepared by reacting 
a compound (II) or its boron difluoride chelate (IV) 
with ah amine compound of formula (III). The reaction 
may be effected in the presence or absence of an acid 
binding agent and in the presence or absence of a 
solvent • 

The molar ratio of the compound of formula (II) to 
the amine of formula (III) is not critical, although ve 
generally prefer to employ equimolar amounts of the two 
reagents or a molar excess of the amine. 

Hhere a solvent is employed, its nature is not 
particularly critical « provided that it has no adverse 
effect on the reaction. Examples of suitable solvents 
include: aprotic polar solvents « such as dimethyl 
sulphoxide, dimethylf ormamide, hexamethylphosphoric 
triamide or dime thy lace tamide; ketones, such as acetone 
or methyl ethyl ketone; ethers, such as diethyl ether, 
tetrahydrofuraa or dioxane; esters, such as ethyl 
acetate; alcohols, such as methanol, ethanol, propanol, 
isopropanol or butanol; and nitriles, such as 
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acetonitrlle* Of tbese, the aprotic pol^r solvents are 
preferred. 

Where an acid binding agent is employed, its nature 
is not particularly critical, provided that it has no ' 
adverse effect on the reaction and that it is capable of 
binding to, and hence effectively removing from the 
reaction mixture, the acid produced in the course of the 
reaction. Examples of suitable acid binding agents 
include: tertiary amines, such as triethylamine, 
tributylamine, pyridine, picoline, lutidine or 
collidine; and inorganic bases, preferably alkali metal 
carbonates, such as sodium carbonate or potassium 
carbonate. The amount of acid binding agent employed is 
preferably equimolar or a molar excess, with respect to 
to the compound of formula (H), more preferably a molar 
ratio of said compound of formula (II) to said acid 
binding agent of from 1 : 1 to 1 : 5, However, where 
one of the afore-mentioned amines is used as acid 
binding agent, it is preferably employed in a large 
excess, in which case it may serve both as the acid 
binding agent and as solvent. The reaction may also 
proceed smoothly even when an acid binding agent is not 
employed because an excess of the amine (III) can serve 
as the acid binding agent. 

The reaction may be carried out over a wide range of 
temperatures, and the exact reaction temperature is not 
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critical to the invention. However, we generally find 
it convenient to carry out the reaction at a temperature 
ranging from room temperature to 200'^C. 

After the reaction is complete « the desired compound 
of the invention can be recovered from the reaction 
mixture by treatment in a conventional manner, and. if 
desired, may be further purified by such conventional 
techniques as recrystallization or the various 
chromatography techniques, notably column chromatography. 

In the reactions represented by steps A2 to &6, a 
chelate (V) of the desired compound is obtained first, 
and this is then convert.ed into the BF^ addition 
product of compound of formula (I) or the compound of 
formula (I) itself by treatment with an aqueous alcohol 
or a basic aqueous alcohol. The BF^ addition product 
of the compound of formula (I) is easily converted into 
the compound (I) itself by treatment with a base. 

Examples of bases which may be employed include: 
alkali metal hydroxides, such as sodium hydroxide or 
potassium hydroxide; alkali metal carbonates, such as 
sodium carbonate or potassium carbonate; and tertiary 
amines, such as triethylamine or 4-dimethylaminopyridine. 

The compound of formula (I) or its BF^ addition 
product may, if desired, be converted into a desired 



0241206 



59 

salt by conventional means. 

Conversion of tbe compound of formula (II) to the 
boron fluoride chelate (IV) can be carried out« for 
example^ by reaction with hydrof luoroboric acid by the 
method described in Japanese Patent Application Kokai 
(i.e. as laid open to public inspection) No. 67290/84. 

The compound of formula (I) thus prepared may exist 
as a mixture of optical isomers due to the presence of 
an asymmetric carbon atom in the moiety of the compound 
represented by Y or as geometric (cis or trans ) isomers 
due to, for example, the presence of two or more 
substituents on the heterocyclic group represented by 
Y« In such a case, individual isomers of the compound 
may be prepared « if desired, by using as the starting 
material YH (III) a compound which has been optically 
resolved or separated in advance to obtain the 
corresponding optical or geometric isomer of the desired 
compound (I). Alternatively, a mixture of optical or 
geometric isomers of the compound (I) may be prepared, 
and these may be resolved or separated into the 
individual isomers by conventional techniques. 

The compounds of formula (II) used as starting 
materials in the afore-mentioned reactions are novel 
compounds and can be prepared, for instance, by the 
following reaction schemes, e.g. as described in 
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Japanese Patent Applications Kokai No. 74667/83 and No. 
72885/85, for Reaction Scheme E. 
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Rpadion Scheme B; 
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Rtaction Scheme C: 




step (CI) ^ 
[(CF3COI2O] 




0 

II 

IIHCCF3 



step(C2)^ 
[r9-X"] 




{XIIJ 



step (C3j 
CF3 if"""^ X- 




Step (Cii) 



[R0CH:=C(C0OEt)2l 



X 



EtOOC COOEt 




• ft' 
(XIV) 



step (C5)^ 
Cyclization 




COOEt 5tgp (c6) 



OR^ r3 
IX) 



Hydrolysis 




r' 
OR^ 

dial 



COOH 
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Reaction Scheme E: 
CN 

II 




CN 



X" t 
step (Ell^ 

X" X 




II 



II 



''"2 step(£3a[ 
J, MV.H2SO4 



(XXI 



OR' 
(XIXl 

CONH2 
X JL JH2 




rll 



8 



OR 



(XXII 



step (E2 1 



step(E3b) 
50V.H2S0^ 




(XXII) 



step(E3c) 




NH2 



OR^ 
(XXIII) 



step (Ed) ^ 
II 0 Ha NO2/H2SO4 
®K3Cu{CH)i, 




step(ES) 
80V,H2S0(, 




CONH2 



,11 



OR^ 
(XXY) 



step(E6[ 

ai^ueous 
NaOH 
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^00" step(E7 1 
SOU2 



(XXVII 




step(E8) 

EtOMgCH- 
-|C00£tl2 



step(E9) 

(XXVIII) 



^CHoCOOEt 




0 
ii 

X" CH «^~«"2 



m 



(XXX) 




steplEIOI^ 
(CH3C0)20/ 
HC(0Etl3 



step (E12) 
NaH 




COOEt 



COOH 



step (E13) 
Hydrolysis 
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In the above formuiae, R®' represents an alkyl 

group containing from 1 to 3 carbon atoms corresponding 

1 9 • 

to the alkoxy group represented by R . R 
represents a Cj^-Cj alJcyl or haloalkyl group 
corresponding to R. R^° represents a C^-C3 alkyl 
group corresponding to R- Ts}^ represents a Cj^-C^ 
alkyl or taloalkyl group, an optionally substituted 
phenyl group or a cycloalkyl group corresponding to R. 
r" represents a C^^-Cg alkyl group. X" represents 
a halogen atom, which may be the same as or different 
from the halogen atom(s) represented by X and X'; in 
reaction scheme B. X" preferably represents a fluorine 
atom. Et represents the ethyl group. Ts represents the 
tosyl (toluenesulphonyl) group - 

The reaction conditions and treatment after 
completion of the reaction in each step are described in 
more detail in the following Preparations. Of course, 
the details of reaction conditions etc given in these 
Preparations are merely by way of example and it will be 
appreciated that these well known reactions may be 
conducted in a variety of different ways. 

The compounds of the invention possess a powerful 
antibacterial activity. Estimation by the agar plate 
dilution method showed an excellent growth inhibitory 
effect against a wide range of pathogenic bacteria, 
including Gram-positive bacteria such as S^apl^y^ocpi^cus 
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aureus or Enterococcus species, and Gram-negative 
bacteria such as Bscherichia coli . Shigella. K;iebsiella 
pneumoniae, Morqanella . Serratia, g^iterobacter . 
Salmonella or Peeudomonas aeruginosa , including normally 
resistant strains thereof. 

The compounds of the invention can be administered 
as conventional pharmaceutical formulations, depending 
upon the intended route of administration- For example, 
for oral administration, they may be formulated as 
powders, granules, tablets, capsules, syrups or similar 
orally administerable formulations, which can he 
produced by mixing the active compound with carriers, 
excipients or diluting agents, such as glucose, sucrose, 
lactose, sorbitol, starch, polyvinylpyrrolidone, 
nannitol. calcium carbonate, calcium phosphate, sodium 
chloride or boric acid. For parenteral administration, 
they may be formulated as conventional injections 
suitable for, for example, intravenous or intramuscular 
injection. The dose will vary, depending upon the 
nature of the disorder, the route of administration, and 
the symptoms,' age and body weight of the patient: 
however, for an adult human patient, a suitable dose for 
oral administration would be from 100 mg to 1000 mg pec 
day. which could be given in a single dose or in divided 
doses. 

The invention is further illustrated by the 
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following Examples, which illustrate the preparation of 
various of the compounds of the invention. The 
preparation of certain of the starting materials 
employed in these Examples is illustrated in the 
subsequent Preparations. The activity of certain of the 
compounds of the invention is illustrated by the 
subsequent Biological. Activity data. 
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M&C FOLIO: 53849 WANGDOC: 0757H 



EXftMPLE 1 

i-ryelQpropvl->6>fmoro-8^ metlio3cv-7-fl-pipera2lnyl>- 
i.4-dlhvdro-»4-oxoquinoline>3 ->carboxylic acid 
hydrochloride 

(a) o.ll g (0.00032 mole) of l-cyclopropyl-6,7- 
dif l'Qoro-8-methoxy-1^4-dihydro-4-oxoguinoline-3- 
carboxylic acid boron difluoride chelate (IV) (prepared 

described in Preparation 7) was dissolved in 0.5 ml 
of dimethyl sulphoxide. and 0.11 g (0^0012 mole) of 
anhydrous piperazine was added to the resulting 
solution. The mixture was then allowed to stand at room 
temperature overnight , after which it was poured into 
50 ml of diethyl ether. The yellow crystals which 
precipitated were collected by filtration and dissolved 
in 30 ml of 80% aqueous ethanol and 5 ml of 
triethylamine. and the resulting solution was heated 
under reflux for 4 hours. The reaction mixture was then 
filtered while hot to remove insoluble material* and the 
filtrate was concentrated by evaporation under reduced 
pressure to give a crystalline substance » which was 
washed with ethanol to afford 0.07 g of 1-cyclopropyl- 
6-fluoro-8-methoxy-7-(l-pipera2inyl)-1.4-dihydro- 
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4*-oxoquinoline-3-carboxylic acid as colourless powdery 
crystalBc melting at 177 - 178^C. 

(b) The whole of the crystals obtained as described in 
Step (a) above were* suspended in 30 ml of ethanol^ and 
1 ml of concentrated hydrochloric acid was added to the 
resuliing suspension. The mixture was then concentrated 
by evaporation under reduced pressure to give a residue, 
which was washed with ethanol to afford 0.06 g of the 
hydrochloride of the title compound as a colourless, 
powder melting at 246 - 24B''C (with decomposition) « 

Elemental analysis: 

Calculated for C^^U^^FU^O^.'aci.^/^ H^O: 

53.14%: H. 5.45%: N, 10-33%, 
Found: C. 53.31%: H. 5.47%: N, 10.36%. 

EXAMPLE 2 

l-Cyclopropvl-6--f luoro-8-methoxy-7^f4-methvl>l>- 
pipera^inyl^-1^4^dihvdro-4-oxoq^inoline-3-carboxylic 

acid hydrochloride 

rstep (Ain 

0.12 g (0.0012 mole) of N-methylpipetazine was added 
to a solution of o«09 g (0.0003 mole) of l-cyclopropyl- 
6.7-dif luoro-8-methoxy-'1.4-dihydro-4-oxoquinoline- 
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3-carboxylic acid (lie) (prepared as described in 
Preparation 6) in 0,5 ml of dimethyl snlphoxide^ and the 
mixture was stirred at 70*^C for 6 hours. At the end of 
this time, the solvent and the excess H-methylpiperazine 
were removed by evaporation under reduced pressure at 
the same temperature, and the residue was washed with 
ethyl acetate and subjected to silica gel column 
chromatography* eluted with methanol, to afford 0.03 g 
of i-»cyclopropyl-6-fluoro-8-methoxy-7-(4-methyl- 
l^piperazinyl ) ^i, 4«dihydro-4-oxoquinoline-3-carboxylic 
acid as colourless powdery crystals, melting at 
211 - 214*C. 

The whole of the free amine thus prepared was 
converted into 0.02 g of the hydrochloride, which was a 
colourless powder melting at 225 • 22a*'C (with 
decomposition), in the same manner as described in 
Example 1^ 

Elemental analysis: 

Calculated for Cj^gH^jFNgO^.HCl.H^O: 

C. 53.08%; H, 5.86%; N, 9.78%. 
Found: C, 53.12%: H, 5.54%; N, 9.68%. 
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EXAMPLE 3 

l-CvcloT3ropvl>-6-f lUQro-B^me1:hoxy-7^^(3.4-*di^aethvl- 
l-Dipera2inyl)-l>4-dihydro-4-oxoquinoline-'3- 
carboxvlic acid hydrochloride 

A solution of 1.5 g (0.004 mole) of l-cyclopropyl- 
6-f luoro-8-iaethoxy-7- ( a-methyl-l-piperazinyl ) -1 . 4- 
dihydro-4-oxoquin0line-3-carboxylic acid (free form) 
(prepared as described in Example 22 « but omitting the 
final reaction with hydrochloric acid) in a mixture of 
75 ml of 90% aqueous' formic acid and 45 ml of 37% 
aqueous formaldehyde was heated under reflux for 15 
hours. 8 ml of concentrated hydrochloric acid were then 
added to the reaction mixture* and -the solvent (formic 
' acid, formalin and water) was then removed by 

evaporation under reduced pressure. Methanol was then 
added to the residue, and the resulting solution was 
filtered to vremove insoluble material. The filtrate was 
evaporated to dryness under reduced pressure, and the 
residue was washed with ethanol to afford 1.35 g of 
l-cyclopropyl-6-f luoro-8-methoxy-7-(3,4-dimethyl-l- 
piperazlnyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrochloride as a colourless powder melting at 
218 - 221''C (with decomposition). 
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Elemental analysis: 

calculated tot C^q^^^^J^^^^^^CI.^/^H^Oz 

C, 53.03%; H, 6.23%; N. 9.28%. 
Found: 53,07%; 5-85%; 9.10%. 

EXAMPLES 4 TO 21 

The following compounds were also prepared according 
to the same procedures as described in the appropriate 
one of Example 1 and Example 2. 

Example 4 

l-.Cyclopropyl-6-f luoro-8-methoxy-7-(3-amino-l- 
pyrrolidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrate^ melting at 199 201«C. 

Example 5 

l-Cyclopropyl-6-fluoro-8-methoxy-7-(3-aminomethyl-l- 
pyrrolidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrate, melting at 200 - 205**C. 

Example 6 

l-Cyclopropyl-6-f luoro-8~methoxy-7~(3-aminomethyl-l- 
azetidinyD-l. 4-dihydro-4-oxoquinoline-3-carboxylic acid 
hydrochloride hydrate* melting at 212 - 215**C.. 
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Example 7 

l-Cyclopropyl-6-fiuoro-8-iDethoxy-7-(i-honopipera2inyl)- 
1, 4-dihydco-4-oxoquinoline-3-carboxylic acid 
hemitiydcate, melting at 208 - 209«c. 

Example 8. 

l-Cyclopropyl-6-fluoro-8-aethoxy-7-(4-metliyl-l- 

homopiperazinyl)-i,4.dihydro-4-oxoquinoline-3-catboxylic 
acid bydrate, melting at 172 - l7S«>c. 

Example 9 

l-Cyclopropyl-6-flucro-8-methoxy-7-(4-forinyl-i- 
piperazinyl ) -1. 4-dihydEo-4-oxoquinoline-3-carboxylic 
acid hydrate, melting at 205 - 207*C. 

Example IQ 

l-Cyclopropyl-6-fliioro-8-methoxy-7-(3-oxo-l- 

piperazinyl)-i.4-dibydEo-4-oxoqTiinoline-3-carboxylic 
acid hydrate, melting at 239 - 241«C. 
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Example 11 

• l-Cyclopropyl-6-f luoro-8-methoxy-7-.(4-aainoplperiaino)- 
l«4«-diliydro-4-ozoguiiioline-3-carbox7lic acid 
hydrochloride hydrate* melting at 240 - 250«C (with • 
decomposition) . 

Example 12 

l-Qyclopropyl-6-fluoro-8-methoxy-7.(4-dimethylamino- 
piperidino)-l,4-dihyaro-4-oxoquinoline-3~carboxylic acid 
hydrochloride, melting at 220 - 222*»C* 

Example 13 

l-Cyclopropyl-6-f l^^oro-8-methoxy-7-(3-dimethylamino- 
methyl.l-pyrrolidinyl)-lL,4-dihydro-4-oxoqtlinoline-3- 
carboxylic acid sesquihydrate, melting at 202 - 204*C. 

Example if 

l-Cyclopropyl-6-f luoro-8-methoxy-7-(3-amino-l- 
a^etidinyl)-l,4-dihydro-4-oxoq^linoline-3-carboxylic acid 
hydrate, melting at 228 - 238*C (with decomposition). 
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Example IS 

l-Cyclopropyl-6-f luoro-8-methoxy-7-(3-di^lethylaraino-l- 
a2etidinyl)-1.4-dihydro-4-oxoquinoline-3-carboxylic acid 
hydrochloride hydrate « melting at 199 - 203 (with 
decomposition) • 

Example 16 

l-Cyclopropyl-6-f luoro-8-methoxy-7-[4-(2-hydroxyethyl)-l- 
piperazinyl]-l,4-dihydro-4-oxoqiiinoline**3-carboxylic 
acid hydrate, melting at 204 - 205*C* 

Example 17 

l-Cyclopropyl-6-f luoro-8-methoxy-7-•[4-(acety^methyl)-l- 
piperazinyl]-1^4-dihydro-4-oxoqui^oline-3-.carboxylic 
acid hydrate, melting at 165 - 168**C. 

Example 18 

l-Cyclopropyl-6-^f luoro-8-methoxy-7-[4-(carboxymethyl)-l- 
pipera2inyl]-l,4-dihydro-4-.oxoquinoline-3-carboxylic 
acid hemihyiarate, melting at 238 - 239'>C (with 
decomposition) . 



Example 19 



78 
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l-Cyclopropyl-6-f luoro-8-^^ethoxy-7-{l-i^lidazolyl)-l,4- 
aib7d£0-4-oxoq1linoline-3-carboxylic acid hydrochloride 
seBqnihydrace. melting at 270 - 280''C (with 
decomposition) « 

Example 20 

l-^clopropyl-6-fluoro-8-iaethoxy-7-(3r5-dimethyl-l- 
piperazinyl)-lr4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrochloride hemihydrate, melting at 278 - 280*^C 
(with decomposition). 

Example 21 

l-Cyclopropyl-6-£liioro-8-methoxy-7~ { 3^4, 5-tr imethyl-1- 
piperazinyl)-l,4-dihydro-4-oxoquinoline-3-carbo^lic 
acid hydrochloride dihydrate, melting at 234 - 235«C 
(with decomposition)* 
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EXAMPLE 22 

l-Cyclopropvl^6>-f luoro->e-inethoxv^7-f 3>inethvl-l- 
piperazinviy-l.4-dihydro^4--oxoQulnoliDe^3-- 
carboxvlic acid hydrochloride 

rstep {A3n 

6.8 g (0*060 mole) of 2-niethylpiperazine were added 
to a solution of 5.8 g {0.017 mole) of 1-cyclopropyl- 
6 . 7-dif luor o-8-methoxy-l , 4-dihydro-4-oxoquinoline-3- 
carboxylic acid boron difluoride chelate (IV) (prepared 
as described in Preparation 7) in 4 ml of dimethyl 
sulphoxide, and the mixture was allowed to stand at room 
temperature overnight. At the end of this time, the 
solvent and the excess 2-methylpiperazine were removed 
by evaporation under reduced pressure, and the residue 
was washed with diethyl ether to give the chelate 
compound (V) as yellow crystals. 

rstep fA4n 

The whole of the crystals obtained as described in 
Step (A3) above were dissolved in a mixture of 200 ml of 
80% aqueous ethanol and 30 ml of triethylamine, and the 
solution was heated under reflux for 4 hours. The 
solution was then cooled to room temperature and 
filtered to remove insoluble material. The filtrate was 
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concentrated by evaporation under reduced pressure, and 
the crystals obtained were washed with ethanol. The 
crystals were suspended in 100 ml of ethanol, and 3 ml 
of concentrated hydrochloric acid were added to the 
suspension. The solvent In the mixture was then removed 
by evaporation under reduced pressure. The residue was 
washed with ethanol to afford 2.7 g of l-cyclopropyl-6- 
fluoro-8-methoxy-7-(3-methyl-l-plperazlnyl)-1.4- 
dlhydro-<l-oxoqulnollne-3-carboxyllc acid hydrochloride 
as a colourless powder melting at 262 - 264"C (with 
decomposition) . 

Elemental analysis: 

Calculated for Cj^jHjj^NjP^.HCl: 

C, 55.40*; H, 5.63*; N. 10.20*. 

Found: C, 55.14*; H. 5.67*; N, 10.18*. 

EXftMPLE 23 

7~fclB-3-&B»ino-4-mei:hoxv-l- Pvrrolldlnvl^-l- 
cvclopi:oPYl-6-f lnoro-8-methoxv-1. 4-.dihvdro-4- 
oxoquinoline-3-carboxvlic acid hydrochloride 

fStfePB fA S't 4- fA4n 

(a) rollowing the same procedures as described in 
Example 22. but using 3.0 g (0.0088 mole) of 
l-cyclopropyl-6.7-difluoro-8-methcxy-l.4-dihydro-4. 
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oxoqiiinoline-3-carboxyliG acid boron difluoxide chelate 
(IV) (prepared as described in Preparation 7) and 2.16 g 
(0.018 mole) of ci6-3-amino~4-methoxypyrrolidlne 
(prepared as described in Preparation 8), 1.55 g of 
7-(ciB-3-amino-4-methoxy-l-pyrrolidinyl)-l- 
cyclopropyl--6-f luoro-3-'methoxy-l«4-dihydro-4-oxo-- 
quinoline-3-cdrboxylic acid was prepared as yellow 
powdery crystals melting at 242 ^ 245'»C. 

Hass Spectrum: m/e 391 (M*), 347 (M^-CO^)* 360 (M^-GCHj). 

(b) 1.5 ml of concentrated hydrochloric acid was added 
to a suspension of the 7-(cis.-3-amino-4-methoxy-l- 
pyrrolidinyl)«l-cyclopropyl-6-f luoro-3-methoxy-l,4- 
dihydro-4*-oxoquinoline-3-carboxylic acid prepared as 
described in Step (a) above in 50 ml of ethanol, and the 
solvent in the mixture was then removed by evaporation 
under reduced pressure. The residue was washed with 
ethanoi; to afford 1.35 g of the hydrochloride of the 
title compound as pale yellow powdery crystals melting 
at 163 - 169^C. 

Elemental Analysis: 

Calculated for <^^^^22^^3^S*^^^^^^ 

C, 52.78%; H, 5.45%; 9.72%. 
Found: C. 52.68%; H. 5.64%; 9.72%. 
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EXMCPLES 24 ^ 25 

Following the same procedure as described in 
Example 23 (b) above, but employing the appropriate acid 
in place of hydrochloric acid, the following salts were 
also produced: 

Example 24 

7-(ciB.-3-amino-4-methoxy--l~pyrrolidinyl)-l-cyclopropyl-6- 
f luoro-8*methoxy-l«4-dihydro*4-oxoquinoline-3-carboxylic 
acid methanesulphonate sesquihydrate. melting at 
178 - 179*C; 

Example 2S 

7-(ci6-3-amino-4-methoxy-l-pyrrolidinyl)«l-cyclopropyl-6- 
f luor o-8-methoxy-l , 4-dihydr o-4 -oxoquino line-3-*car boxy 1 ic 
acid B-toluenesulphonate, melting at 191 - 193*C. 

EXM4PLE 26 

l-Cyclopropvl-6^f luoro-8-methoxv->7-morpholino-1.4^ 
dihydro>-4-oxoquinoline-3-carboxvlic acid 

rstep (Ain 



1*2 g (0*012 mole) of morpholine was added to a 
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solution of 0.9 g (0.003 roole) of l-cyclopropyl-6,7- 
difluoro-8«methoxy-1.4-^dihydro-4-oxoquinoline-3- 
carboxyllc acid (lie) (prepared as described in 
Preparation e) in 5 ml of dimethyl snlphoxide. and the 
mixture was stirred at 70*C for 6 hours. At the end of 
this time, the solvent and the excess morpholine were 
removed at the same temperature by evaporation under 
reduced pressure « The residue was washed with ethyl 
acetate and then subjected to silica gel column 
chromatography eluted with methanol, to afford 0.65 g of 
l-cyclopropyl-6-f luoro-8-methoxy-7~morpholino-l,4- 
dihydro-4-oxoquinoline-.3-carboxylic acid as a pale brown 
powder melting at 235 - 237*C. 

Mass Spectrum: m/e 362 (M*), 318 (M"^-CO,). 

EXAMPLE 27 

l-Cvcloprop vl-6-f luoi:o-8-metho3CV-7-f3-hvdroxv-l~ 
pvrrolidinvl>-l. 4-dihvdro-4-oxooiiinoline-.3- 
carboacvllc acid 

fSteps fA2). rA3^ * fA4n 

A suspension of 0.50 g (0.0015 mole) o£ ethyl 
l-cyclopropyl-6.7-aifluoro-8-inethoxy-1.4-dihydto-4- 
6xoquinoline-3-carboxylate (XXXII) (prepared as 
described in Preparation 3) in 10 ml of 42% aqueous 
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hydrof lnoroboric acid was stirred at: 90 - lOO^C for 3 
hours, and then poured into water to precipitate a 
crystalline substance. This crystalline substance was 
collected by filtration to afford 0.55 g of the chelate 
(IV) as a colourless powder. The whole of this chelate 
was dissolved in 2.5 ml of dimethyl sulphoxide, and 
0.52 g (0.006 mole) of 3-hydroxypyrrolidine was added to 
the resulting solution. The mixture was then allowed to 
stand at room temperature overnight. At the end of this 
time, the reaction mixture was poured into 250 ml of 
diethyl ether to precipitate yellow crystals, which were 
collected by filtration. The whole of these crystals 
was dissolved in a mixture of 150 ml of 80% aqueous 
ethanol and 25 ml of trie thy lamine, and the solution was 
heated under reflux for 4 hours. The solution was then 
cooled to room temperature, insoluble material was 
removed by filtration, and the filtrate was concentrated 
by evaporation under reduced pressure to yield a 
crystalline substance, which was washed with ethanol. 
The crude crystals thus obtained were recrystallized 
from a mixture of methanol and water to afford 0.35 g of 
l-cyclopropyl-6-f luoro-8-methoxy-7-(3-hydroxy- 
l-pyrrolidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid as pale brown needles melting at 253 - 254^C« 

Mass Spectrum: m/e 362 (M"^), 318 (M^-CO,). 
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Elemental analysis: 

Calculated for C^e^l9™2^5' 

59.67%; 5.25%: N, 7.73%. 
Found: C, 59.74%; 5.30%; N, 7.72%. 

EXAMPLES 28 TO 37 

The following compounds vere also prepared according 
to the same procedures as described in the appropriate 
one of Example 26 and Example 27. 

Example 28 

l-Cyclopropyl-6-fluoro-8-methoxy-7-thiomorpholino-1^4- 
dihydro-4-oxoquinoline-3-carboxylic acid, melting at 
249 ^ 250'*C. 

Example 29 

l-Cyclopropyl-6-f luoro-8-methoxy-7-(3-hydroxy-l- 
a2etidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic acid 
hydrate, melting at 263 - 266'»C. 

Example 30 

l-Cyclopropyl-6-f luoro-8-•methoxy-7-(3-hydroxy- 
piperidino}-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid, melting at 239 - 241''C. 
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Example 31 

• l-Cyclopropyl--6-f luoro-8-lnethoxy-7-(4-llydroxy- 
piper idi&o ) -1 , 4-dlh7dr o-4-'OXoqtiiaollne*3-carboxylic 
acld« melting at 215 - 2V7^C. 

example 32 

l-Cyclopropyl-6-f luoro-a-methoxy-7-(3,4-dihydroxy- 
l-pyrrolidinyl)-l,4-dihydro^4-oxoquinoline-3-carboxylic 
acid hemihydrate« melting at 236 - 239''C* 

Example 33 

l~Cyclop£opyl«-6-£luoro-8-methoxy-7-(3«*liydroxy-4-methoxy- 
l-pyrrolidinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid hemihyd£ate« melting at 235 - 236*'C. 

pi^ample 34 

* 

l-Cyclopropyl-.6-f luorO"8-met^^oxy-7-C3-amino-4-hydroxy- 
l--pyrrolidiJlyl)-l.4-dihyd^o-4-oxoquinoline-3-carboxylic 
acid hydrochloride sesquihydrate, melting at 218 - 220<'C 
(with decomposition)* 
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Example 35 

l-Cyclopropyl-6-fluoro-8-methoxy-7-(3-hydroxy-4-methyl- 
ainino-l".pyrrolidinyl)-^1^4-dihydro~4~oxoquinoline-3- 
carboxylic acid hemihydrate, melting at 240 - 241**C 
(with decompoBition) • 

Example 36 

l-Cyclopropyl-6-f luoro-.8<-methoxy-7-(3-dimetl^ylamino- 
4-hydroxy-l^pyrro^idinyl)-^,4-.dihydro-4-.oxoquilloline-3- 
carboxylic acid hemihydrate. melting at 198 - 199*C. 

Example 37 

l-(2-Fluoroethyl)-6-f luoro-8-methoxy-7-{3-hydroxy-l- 
pyrrolidinyl)-l,4"dihydro--4-oxoquinoline-3-carboxylic 
acid hemihydtate, melting at 225 - 227^*0 . 

EXAMPLE 38 

6-Fluoro-l-(2-f luoroethvl)-8-methoxy-7->f 4~methyl-l- 
piperazinyl)-»l>4--dihvdro-»4-oxoquinQline^3- 
carboxylic acid hydrochloride 

fStep fAin 

0.11 g (0.0004 mole) of 6,7-dif luoro-l-(2- 
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€luotoethyl)-8-methoxy-l«4-dihydro-4-'OXoquinoline- 
S-carboxylic acid (prepared as described in Preparation 
15) and 0.20 g (0«.002 mole) of N-methylpiperazine were 
dissolved In 3 ml of dimethyl sulphoxidet and the 
mixture was stirred at 70^C for 6 hours. At the end of 
this time, the solvent and excess N-methylpiperazine 
vere distilled off at the same temperature and under 
reduced pressure* and the residue was washed with ethyl 
acetate to give a pale-yellov powder. This powder was 
suspended in a mixture of 20 ml of ethanol and 1 ml of 
concentrated hydrochloric acid, and the suspension was 
concentrated by evaporation under reduced pressure* 
20 ml of water were added to the residue, and the 
mixture was filtered to remove insoluble materials. The 
filtrate was concentrated by evaporation under reduced 
* pressure to give 30 mg of 6*f luoro-l-(2-f luoroethyl)- 
8-methoxy-7'-(4-methyl*l-piperazinyl)-l«4-dihydro-4- 
oxoquinoline-3*-carboxylic acid hydrochloride as a 
colourless powder melting at 270 - 272^C (wit^h 
decomposition) . 

Mass Spectrum: m/e 381 (H*^) and 337 (M*^ - CO^)* 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 

2.85 (3H, singlet): 

4.65-5.10 (4H, multiplet); 

7.90 (IH, doublet); 



0241206 

89 

8.90 (IH; singlet) « 

Elemental analysis: 

• calculated for Cj^8^21^2^3^4-^^^-^ ^2^' 

47.63%: H. 5.77%; N, 9.26%. 
Found: C, 47.95%; H, 5.26%; N, 9.28%. 

EXAMPLE 39 

l-^Ethyl-6~f luoro-8->methoxv-7>f4^methvl->l^>pipe^a2invl>>^ 
1.4>>dih vdro-4~oxoq^inoline^^3«carboxvlic acid 
boron trifluoride addition product 

rsteps fA2K fA3^ ^ fAS^l 

0.40 g (0.0013 mole) of ethyl 6,7-dif luoro-1- 
ethyl-8-methoxy-l,4-dihydro-4-oxoquinoline-3-. 
carboxylate (prepared as described in Preparation 16) 
was suspended in 8 ml of 42% aqueous hydrof luoroboric 
acid. The suspension was then stirred at 100 - llO^C 
for 3 hours, after which a precipitated chelate (IV) was 
collected by filtration, washed with water and dried 
completely. The chelate (IV) was dissolved in 4 ml of 
dimethyl sulphoxide, and then 0.7 g (0.007 mole) of 
N-methylpiperazine were added, and the mixture was 
allowed to stand overnight at room temperature. At the 
end of this time, 150 ml of diethyl ether were added to 
the reaction, mixture, and the precipitated yellow 
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cryst:alB of the chelate (V) were collected by 
filtration^ These crystals were suspended in 100 nl of 
80% aqxieouB methanol « and the suspension was heated 
under reflux, whilst stirring, for 4 hours. At the end 
of this time, the hot reaction mixture was filtered to 
remove insoluble materials, and the filtrate was 
concentrated by evaporation under reduced pressure to 
give crystals. These were washed with ethanol to give 
50 mg of l-ethyl-6-f luoro-8-methoxy-7-(4-methyl-l- 
piperazinyl}-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid boron trif luoride addition product as a colourless 
powder melting at 186 - 192^C (with decomposition)* 

Mass Spectrum: m/e 363 (H*^) and 319 (M'*' - COj)* 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide) 6 ppm: 

1.34 (3H, triplet): 

2.80 (3H, singlet); 

3.85 (3H, singlet): 
4.69 (2H, quartet): 

7.86 (IH, doublet): 
8.90 (XH, singlet). 

Elemental analysis: 

Calculated for C, oH^^FN,0, .BF. : 
Id 22 3 4 3 

C, 50.14%: H, 5.14«; N, 9.75%. 
Found: C, 49. 84%; H, 5.44%; N. 9.60%. 
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EXAMPLE 40 

l-Ethvl-6--f luoro-8^methoxv-7-'(4«>methvl-»l»T)ipera2invl^^ 
1.4-dihydrc-4--oxoauinolin6-3-carboxylic acid 

rstep (A6)l 

130 mg (0.0003 mole) of l-ethyl-6^f luoro-S-methoxy* 
7-(4-methyl-l-piperazinyl)-1.4-dihydro-4-oxoquinoline-3- 
carboxylic acid boron trifluoclde addition product 
(prepared as described in Example 39) were dissolved in 
30 ml of water. 0.36 ml of a IN aqueous solution of 
sodium hydroxide was added to the solution, and the 
reaction mixture was concentrated by evaporation under 
reduced pressure to give crystals. These were 
recrystallized from ethanol and then washed with cold 
water, to ^ive 70 mg of l-ethyl-6-.f luoro-8-methoxy- 
7-(4-methyl-l-piperazinyl)-l,4-dihydro-4-oxoquinoline- 
3-carboxylic acid as a pale brown powder melting at 
207 - 209«C (with decomposition). 

Mass Spectrum: m/e 363 (M**") and 319 (M* - COg). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated 
dimethyl sulphoxide-'CDCl^) S ppm: 

1.34 (3H, triplet); 

2.47 (3H, singlet): 

3. 85 (3H, singlet): 



0241206 



92 

4.69 (2H« quartet); 
7*86 (1H> doublet); 
8.86 (1H« singlet). 

Elemental analysis: 

Calculated for ^XB^2^^3^A^^ ^2^* 

C, 51.79%; H, 6.76%; N. 10.07%. 
Pound: 51.89%; H. 6.58%; 9.93%. 

EXAMPLE 41 

l-Ethyl>6-f luoro>8-^ethoxv-7-(4-methyl-l-plperazinYl)^ 
1.4-dihvdro^4-oxoquinoline^3-carboxylic acid 

fStep (A4>1 

A suspension of 200 mg (0.00046 mole) of the chelate 
compound (V) (yellow crystals) (prepared as described in 
Example 39) in 50 ml of 80% aqueous methanol containing 
0.5 ml of triethylamine was heated under reflux for 6 
hours whilst stirring. The hot reaction mixture was 
then filtered to remove insoluble materials « and the 
filtrate was concentrated by evaporation under reduced 
pressure to give crystals, which were then washed with 
ethanol. 90 mg of l-ethyl-6-f luoro-8-methoxy-7-(4-* 
methyl-l-piperazinyl ) -1. 4-dihydro-4-oxoquinoline-3- 
carboxylic acid were isolated as a pale brown powder. 
It was confirmed that the melting point « mass spectrum* 
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nuclear magnetic resonance spectrum and elemental 
analysis were the same as those of the compound prepared 
as described in Example 40. 

EXAMPLES 42 TO 63 

The following compounds, were also prepared according 
to the same procedures as described in the appropriate 
one of Examples 38^ 39. 40 or 41. 

Example 42 

l-Ethyl-6-f luoro-8-methoxy-7-^ ( l-piperazinyl ) -1 . 4-dihydro- 
4-oxoquinoline-3-carboxylic acid boron trifluoride 
addition product, melting at 168 - .173*C (with 
decomposition) . 

Example 43 

l-Methyl-6-£luor o-8-methoxy-7- ( 4-methy 1-1-piperazinyl ) - 
l,4-dihydro-4-oxoquinoline-3-carboxylic acid 
hydrochloride hydrate, melting at 214 - 215*»C (with 
decomposition). 
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Example 44 

l-Methyl-6-f l1loro^8-methoxy-7-{l-piperazinyl)-1.4- 
dihYdro-4-oxoqtlinoline-3-.carboxylic acid dlhydrochloilde 
hydrat^e, melting at 213 - 216*^0 (with decomposition)* 

Example 45 

l-Methyl-6-f luoro-8-metlioxy-7-(4-methyl-l- 
bomopiperazinyl)-l,4-dihydro*4~oxoq\iinoline-3-carboxylic 
acid dihydrochloride hemihydrate^ melting at 192 - 19S^C 
(with decomposition) . 

pyaa^p^e ^6 

l-Ethyl-6-fluoro-8-methoxy-7-(3-methyl-l-piperazinyl)- 
l,4--dihydro-4-oxoquinoline-3-carboxylic. acid dihydrate, 
melring at 145 - 151*C. 

Example 47 

l-Ethyl-6-f llloro-8-methoxy-7-(3-dimethylamino-l- 
pycrolidinyl)-l«4-dihyd£0-4-oxoqninoline-3-ca^boxylic 
acid hydrochloride boron trif luoride addition product, 
melting at 185 - 187*C- 
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Example 48 

1-Ethy luor 0-8 -methoacy-7- ( 3*methy lamino-1*- 
pyrrolidinyl)-l«4--dihydro-4-axoqiiinoline-3-carboxylic 
acid boron trifluoride addition product trihydrate, 
melting at 201 - 204''C. 

Example 49 

l-Ethyl-6-f luoro-8-methoxy-7-.(3,4-dimethyl-l- 
pipera^inyl)-1.4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrochloride hydrate, melting at 215 - 218^0 (with 
decomposition) . 

Example SO 

1- ( 2-Fluor oethyl ) -6-f luoro-8-methoxy-7- ( 1-piper aziny 1 ) - 
l,4-dihydro-4-oxoquinoline-3-carboxylic acid dihydrate, 
iaelting at 242 - 246^0 (with decomposition). 

pyapp^e 51 

1- (2-Fluoroethyl ) -6*£luoro-8-methoxy-7- ( 3-methy 1-1- 
piperazinyl)'l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid, melting at 156 - 157''C. 
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Erample 52 

. i-(2-Fluoroetliyl)-6-f luoro-8-methoxy-'7-{3^4-aimethyl-l- 
pipera^inyl)-lr4-dihydro-4•oxoquiIlOline-3-carboxylic 
acid lxydcpchloride« melting at 241 - 247*C (with 
decomposition) « 

Example 53 

1- ( 2-Fluoroethyl ) luoro-8-metli03cy-7- ( 3 • S-dlmetbyl-l- 
pipetazinyl ) -1 , 4-dihyd£o-4-oxoquinoline-3-ca£bozylic 
acid hyd£ochlocide« melting above 300'*C. 

Example 54 

1- (2-FlTior oethyl ) -6-f luor o-8-methoxy-7- { 3,4, 5-tr imethy 1- 
1-piperaziny 1 } -1 , 4-diIiydr o-4-oxoqiiinoline-3-car boxylic 
acid hydrochloride hydrate, melting at 262 - 270^C (with 
decompoeition) • 

Example 55 

l-(2-Fluoroethyl)-6-f l^loro-8-methoxy-7-(3-amino-.l- 
pyrrolidinyl)-l,4-dihydro-4-oxoquinoline•3-carboxylic 
acid, melting at 164 - 167«C. 



Example 56 
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1- ( 2-Fluoroethyl ) -6-£luoro-8-methoxy-7- ( 3-inethy lamino«-l- 
pyr£olidiiiyl)-l,4-dihydco-4-oxoquinolliie--3-carboxylic 
acid boron trifluoride addition product hemihydrate* 
melting at 184 - 186'»C« 

Example 57 

1- (2-Fluoroethyl ) -6-f luoro-8-methoxy-7- ( 3-ethylamino-l- 
pyrrolidinyl ) -1 , 4-dihydr o-4*oxoquinoline-3-carboxylic 
acid boron trifluoride addition product sesquihydrate, 
melting at 200 - 202'"C. 

Example 58 

l-(2<-Fluoroethyl)-6*£luoro-8-meth6xy-7-(3-dimethylamino- 
l*pyrrolidinyl)-l«4-dihydro*4-oxoquinoline-3-carboxylic 
acid dibydrate, melting at 179 - 182*C. 

Example 59 

l-(2-Fluoroetbyl)-6-f ltloro-8-methoxy-7-[3-(N.ethyl-N- 
methylamino)-l-pyrrolidinyl]-l«4-dihydro-4-oxoquinoline- 
3-carboxylic acid hydrochloride^ melting at 171 - 173''C. 
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Example 60 

1- ( 2-Fliioroethyl ) liioro-8-iaethoxy-7- ( 3-aminomethyl-l- 
pyrrolidiiiyl)-l,4-dlliyaro-4-oxoqiilnollne-3-carboxylic 
acid boroa trif luorlde addition product, melting at 
143 - 146*'C. 

Example 61 

l-(2-Fliioroetliyl)-6-f l^lor<>-8-methoxy-7-[3-(l^-ethyl- 
amino)metllyl-l~pyrrolidinyl]-l,4-dihydro-4-oxoqninoline- 
3-carboxylic acid boron trif luoride addition product, 
melting at 191 - 194^C. 

Example 62 

l-Methylamino~6-f luoro-8-metlioxy-7-(l-pipera2inyl)-l*4- 
dihydro-4-oxoguinoline-3-carboxylic acid hydrochloride 
hemihydrate, melting at 232 - 237*C (with decomposition). 

Sample 63 

l-Hethylamino-e-f luor o-8-methoxy-7- ( 4-methy 1-1- 
pipera2inyl)-lr4-dihydro-4-oxoquinoline-3-carboxylic 
acid dihydrochloride, melting at 213 - 218**C (with 
decomposition) . 
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^XRMPLE 64 

7^rtrans-3-Amino~4--iQethoxv-l-pvrrolidinvl)^l-- 
cvcliopropvl-6-f luoro-8-inethoxv^l.4>dihydro-4- 
oxoquinoline>-3>carboxvllc a cid hydrochloride 

f Steps rA3) -i- (A4n 

0.19 g (0.0036 mole) of sodium methozide wae added 
to a suspension of 0.34 g (0.0018 mole) of trans-3- 
amino-4-methozypyrrolidine dihydrochloride (prepared as 
described in Preparation 18) in 1.5 ml of dimethyl 
sulphoxide, and the mixture was stirred at room 
temperature for 30 minutes. 0.31 g (0.0009 mole) of a 
chelate (IV) of l-cyclopropyl-6,7-dif luoro-8-methoxy- 
l,4--dihyd£0-4«oxoquinoline-3-carboxylic acid and boron 
difluoride (prepared as described in Preparation 7) were 
added to the resulting solution^ followed by 0.27 g 
(0.0027 mole) of triethylamine. The mixture was then 
allowed to stand at room temperature overnight. At the 
end of this time, 50 ml of water were added to the 
mixture « and a chelate (V) separated out. This was 
collected by filtration to give yellow crystals. These 
were worked up in a similar manner to that described in 
Example 22, to give 0.22 g of 7- (trans -3 -amino- 
4-methoxy-l-pyrrolidinyl)-l-cyclopropyl-6-f luoro-8- 
methoxy-l« 4-dihydro-4-oxoguinollne-3-Garboxylic acid 
hydrochloride as a fine yellow powder, melting at 
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192 • 19S«C. 

Elemental analysis: 

Calculated for <^:is^22^t^S^^^^'^^2^2^^' 

52.24%: H. S.S4%; 9.62%. 
^onni 52.00%: H, 5.54%: N, 9.58%. 

EXAMPLES 65 TO 69 

The following compounds vera also prepared 
according to the same procedure as described in Example 

r 

64. 

Example 65 

7-(ci6-3-Affiino-4-ethoxy-l-pyrrolidinyl)-l-cyclopropyl- 

6- f luoro-8-methoxy-l»4-dihydro-4-oxoguinoline-3- 
carboxylic acid hydrochloride hemihydrate, melting at 
189 - 194«C. 

Example 66 

7- ( ci8-3-Methoxy-4-methylamino--l--pyrrolldinyl ) -l- 
cyclopropyl-6-fluoro-8-methoxy-l,4-dihydro-4-oxo- 
quinoline-3-carboxylic acid hydrochloride hemihydrate, 
melting at 208 - 211**C. 
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Example 67 

7-(cis-.3-Dimethylamino-4--methoxy--l-pyrrolidinyl)--l- 
cyclopropyl-6-f luo£o-8-iDethoxy-1^4->dihydro-4-oxo- 
qiiiixoline-3-carboxylic acid hydrochloride hemihydrate, 
melting at 214 - 217«C (with decomposition). 

Example 68 

7-(cifi-3-Amino-^-methoxy-l-pyrrolidinyl)-l-ethyl-- 

6- f luoro--8-methoxy-1^4-dihydro-4-.oxoquinoline^3-- 
carboxylic acid hydrochloride hydrate, melting at 
204 ^ 207«C. 

Example 69 

7- (cis-3-Amino-4-methoxy-l-.pyrrolidlnyl)-l-(2- 
fluoroethyl)-6-f luoro-*8-methoxy-l,4-dihydro-4«oxo*- 
giiinoline-3-carboxylic acid hydrochloride hemihydrate« 
melting at 180 - 183«C. 

Example 70 

7-{cis-3-Benzylamino-4-methoxy-i-pyrrolidinyl)-l- 
cyclopropyl-6-f luoro-.8-methoxy-l.4-dihydro--4-oxo- 
qtiinoline-3*carboxylic acid hydrochloride sesquihydrate* 
melting at 156 - 159*c. 
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Example 71 

7-(3-ftmino-4-methyl-l-pyrrolidiiiyl)"l-cycloptopyl- 
6-f ltiO£0«-8-methoxy-l,4-dihydro-4-oxoquinollne-a* 
carboxylic acid hydrochloride, melting at 179 - ISl^'C. 

EXftMPLB 72 

6-Fluoro-l^(4^f l^orophenyl)-^8^methoxy-7'^(l^- 
piperazinvl)-l>4-dihvdro-4^oxoquinoIine-3- 
carboxvlic acid hydrochloride 

rsteps fA2K fA3^ + fA4n 

(a) A s-Qspension of 1.0 g (0.0027 mole) of ethyl 

6 ,7-dif luoro-1- (4-f luorophenyl) -8-methoxy-l* 4-dihydro-4- 

oxoqixinoline-3-carboxylate (II* R « 4«-fluoro phenyl, 

7 ■ 

R s ethyl) (prepared as described in Preparation 4) 
in 15 ml of 42% aqueous hydrof luoroboric acid was 
stirred at 90 - lOO^'C for 3 hours, after which it was 
poured into water. The precipitated crystals were 
collected by filtration to give 1 g of a chelate (IV) as 
a colourless powder. The whole of this was dissolved in 
3 ml of dimethyl sulphoxide. and the solution was mixed 
with 0.43 g (0.005 mole) of anhydrous piperazine. The 
mixture was then stirred at 60 70**C for 3 hours. At 
the end of this time^ the reaction mixture was allowed 
to cool to room temperature. On adding water « a chelate 



0241206 

103 

(V) separated out as yellow crystals, which were 
collected by filtration. The crystals were dissolved in 
a mixture of 150 ml of 80% aqueous methanol and S ml of 
triethylamine, and the solution was heated under reflux 
for 4 hours. It was then allowed to cool to room 
temperature, and insoluble materials were removed by 
filtration. The filtrate was then concentrated by 
evaporation under reduced pressure to give crystals. 
These were washed with ethanol to give 0.73 g of 
6-f luoro-1- (4-f luor opheny 1 ) -S-methoxy-?- ( 1-piper azinyl ) - 
l,4->dihydro-4-oxoquinoline-3-carboxylic acid as a 
colourless powder. 

(b) The whole of the crystals obtained as described in 
Step (a) above were suspended in 100 ml of ethanol, and 
then 1 ml of concentrated hydrochloric acid was added to 
the suspension. The suspension was then heated to 
boiling, whilst stirring, after which it was filtered to 
give 0.47 g of the hydrochloride of the title compound 
as a colourless powder, melting point: above zeS'^C (with 
decomposition) . 

EXAMPLES 73 TO 83 



.The following compounds were also prepared 
according to the same procedure as described in Example 
72. 
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Example 73 

6-Fluoro-l-.(4-f ltloropllenyl)-8-methoxy•7-{4-laetlIyl-l- 
piperazinyl)-l,4-dihydro-4«-oxoc[ulzlOlixle-3-carbox]rlic • 
acid hydrochloride hydrate, melting at 250 - 255^C (with 
decomposition) « 

Example 74 

6-Flnoro-l- (4-f luorophenyl) -.8-methoxy-7- ( 3-methyl-l- 
pipera2inyl)-l,4-dihydro-4-oxoquinoline~3-carboxylic 
acid hydrochloride hemihydrate, melting at 246 - 249*»C " 
(vith decomposition) » 

Example 75 

6-Flnor 0-1- (2 , 4-dif Inoropheny 1 ) -8-methoxy-7- { 1- 
piperazinyl ) -1 . 4-dihydr o-4-oxoqiiinoline-3-carboxylic 
acid hydrochloride hydrate, melting at above 284''C (with 
gradual decomposition). 

Example 76 

6-Fluoro-l-(2,4-dif luorophenyl)-8-methoxy-7-(4-methyl-l- 
piperazinyl)-.l.4-dihydro-4-oxoquinoline-3-carboxylic 
acid hydrochloride hemihydrate, melting at 287 - 291**C 
(with decomposition). 
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Example 77 

6- Fluor 0-1- ( 2 , 4-aif luorophenyl ) -8-inethoxy-7- ( 3-methy 1-1- 
pipe£azinyl)-l«4-dihydro-4-oxoquiaolin6-3-carboxylic 
acid hydrochloride hemihydzate, melting at 279 - 285^0 
(with decomposition) * 

Example 78 

l-Cyclopropyl-7- [3- (ethyl amino )methyl-l-pyrrolidinyl 

f luoro-8-methoxy-l,4-dihydro-4-oxoquinoline-3-carboxylic 

acid hydrochloride, melting at 243 - 245''C. 

Example 79 

7- (3-Aminomethyl-3-hydroxy-l-pyrrolidinyl)-l-cyclopropyl- 

6- f luoro-8-methoxy-l.4-dihydro-4-oxoquinoline-3-. 
carboxylic acid hydrochloride sesguihydrate, melting at 
205 - 209*»C. 

Example 80 

7- (3-Amino-l-pyrrolidinyl)-6-f luoro-l-(4-f luorophenyl)- 

8- methoxy-l,4^dihydro-4~oxoquinoline-3-carboxylic acid 
hydrochloride sesquihydrate. melting at 180 - 185'»C. 
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Example 81 

7-"(cis-3«Amino-4-methoxy-l-pyrrolidinyl)-6«fluoro-l-.{4- 
fluoroplienyl)-8-methoxy-1.4-dihydro-4-oxoquiiioline~3- 
carboxylic acid hydrochloride ^/^ hydrate, melting 
at 196 - 201**C. 

Example 82 

7-(3-Amino.l-pyrrolidiiiyl)-i-(2,4.difluorophenyl)-6- 

f liioro-8-methoxy-1^4-dihydro-4-oxoquinoline-3-carboxylic 

acid hydrochloride dihydrate, melting at 193 - 197«C. 

Example 83 

7-"(ciB-3-Amino-4-methoxy-l-pyrrolidinyl)-l-{2*4-diflnoro- 
phenyl)-6-fluoro-8-methoxy-1.4-dihydro-4-oxoquinoline- 
3-carboxylic acid hydrochloride sesquihydrate. melting 
at 221 - 223«C. 

PREPARATION 1 
.3-Methoxv--2.4,5--tr iflnorQbenzoic acid (XXVn 

Step (Fl); 4~MAti hoxv-2-phthalimido>3,5,6-trif Iporo-l-- 
nitrobenzene fXXXIVl 



4.62 g (0.025 mole) of potassium phthalimide were 
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added to a solution of 5.41 g (0.024 mole) of 
4-methoxy-2 .3^5, 6-tetraf luoro-l-nitrobenzene (XXXI 1 1.) in 
* 100 ml of diioethylf ormamide« and the mixture was stirred 
at room temperature for 3 hours « At the end of this 
time, the solvent was removed by evaporation under 
reduced pressure, the residue was dissolved in toluene, 
and the solution was washed with water, dried and 
concentrated by evaporation under reduced pressure to 
give an oily substance. This oily substance was 
subjected to silica gel column chromatography eluted 
with toluene, to afford 5.07 g of 4-methoxy-2- 
phthalimido-3,5,6-trif luoro*-l-nitrobenzene (XXXIV) as 
pale yellow powdery crystals. 

Mass Spectrum: m/e 352 (M"**), 306 (M'*"-N02), 
291 (M'^'-NOg-CHj). 

Step fF2): 4-Methoxv-2-Phthalimido-3,5,6- 
trif luorbaniline fXXXV) 

1.3 g of 5% w/w palladium-on-carbon was added to a 
solution of 4.2 g (0.012 mole) of 4-methoxy-2- 
phthalimido-3,5, 6-trif luoro-l-nitrobenzene (XXXIV) 
[prepared as described in Step (Fl) above] in 150 ml of 
acetic acid, and the mixture was agitated vigorously for 
1 hour in an atmosphere of hydrogen. At the end of this 
time, the reaction mixture was filtered, the filtrate 
was concentrated by evaporation under reduced pressure. 
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and the solid which separated was washed with toluener 
to afford 2.93 g of 4-methoxy-2~phthaliiHido-3 ^B^e- 
trif luoroaailine (XXXV) as colourless sandy crystals. 

Mass Spectrum: m/e 322 (M*)^ 307 (M^-CH^). 

Step CF3): N--(3-MetfaoxY-2.4,5->trif luorophenvl^- 
Phthalimide (XXXVI) 

A solution of 2.90 g (0.009 mole) of 4-methoxy-2- 
phthalimido-3,5^6-trif luoroaniline (XXXV) [prepared as 
described in Step (F2) above] in 18 ml of 
dimethylformamide was added dropwise* whilst stirring at 
60 - eS'^C, to a solution of 1.66 g (0.0144 mole) of 
isoamyl nitrite in 9 ml of dimethylformamide. After the 
addition was complete, the reaction mixture was stirred 
at the same temperature for 1 hour, and then the solvent 
was removed by evaporation under reduced pressure. The 
residue was subjected to silica gel column 
chromatography elnted with toluene, to afford 2.18 g of 
N- ( 3-methoxy--2 , 4 , 5-tr if luor ophenyl ) phthalimide (XXXVI ) 
as colourless powdery crystals; 

Mass Spectrum: m/e 307 (M*), 276 (M^-OCB^). 

step (P4): 3-Methoxv-2.4.5>trifluoroaniline (XXIIH 



1.1 g (0.02 mole) of hydrazine hydrate was added to 
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a suspension of 2.15 g (0.007 mole) of {l-(3-nethoxy- 
2«4«5-t£if luorophenyDphthallmide (XXXVI) [prepared as 
described in Step (F3) above] in 30 ml of ethanol, and 
the mixture was heated under reflux with stirring for 2 
hours. The reaction mixture was cooled to room 
temperature and then filtered. The filtrate was 
concentrated by evaporation under reduced pressure^ and 
the residue was dissolved in toluene. The resulting 
solution was washed with water and dried « and the 
solvent was then removed by evaporation under reduced 
pressure to afford 1.06 g of 3-methoxy-2,4«5- 
trif luoroaniline (XXIII } as pale brown needles. 

Mass Spectrum: m/e 177 (M*). 147 (M^-CH^^O). 

Step (F5) « Step fE4); 

3-Methoxv-'2 . 4 . S-trif luorobenzonitrile (XXIV) 

(a) A solution of 1.01 g (0.0056 mole) of 3~methoxy- 
2, 4, S-trif luoroaniline (XXIII) [prepared as described in 
Step (F4) above] in a mixture of 3 ml of acetic acid« 
2.5 ml of water and 1.68 g (0.0168 mole) of concentrated 
sulphuric acid was cooled to Q^C, and then 1 ml of an 
aqueous solution containing 0.46 g (0.0066 mole) of 
sodium nitrite was added dropwise thereto at 0 - 3^C, 
whilst stirring. After the addition was complete, the 
reaction mixture was stirred for a further 30 minutes at 
the same temperature to obtain a diazonium salt solution. 
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(b) Heanvhile« 5 ml o£ an aqueous Bolution containiag 
1«9S g (0.03 mole) of potassium cyanide was added 
dropvise to a solution of 1.80 g (0.0072 mole) of cuptic 
sulphate pentahydxate in 10 ml of water, whilst stirring 
and at below 20*C* to obtain a brown transparent 
solution, and 4.02 g (0.048 mole) of sodium bicarbonate 
and 30 ml of benzene were added « in that order, thereto, 
to produce a two-layer solution. The diazonium salt 
solution prepared as described in Step (F5)(a) above was 
added dropwise to the two-layer solution, with vigorous 
stirring at 30 - 45*'C. After the addition was complete, 
the reaction mixture was warmed up to 65**C and then 
cooled to room temperature. The benzene layer was 
separated, washed with water and dried, and the solvent 
was removed by evaporation under reduced pressure* The 
residue was subjected to silica gel column 
chromatography eluted with toluene, to afford 0*77 g of 
3-methoxy-2,4,5-trif luorobenzonitrile (XXIV) as a red 
oily substance. 

Infrared Absorption Spectrum (liquid film) ^g^x^"**^^* 

2250, 1620, 1500, 1480, 1120, 1080. 

istep (F6U 3-Methoxv-2.4.5-trif luorobenzoic acid (XXVIl 

5 ml of concentrated sulphuric acid and 1.2 ml of 
water were added to 1.24 g (0.007 mole) of 3-methoxy- 
2,4,5-trif luorobenzonitrile (XXIV) [prepared as 
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described in Step (F5) above]. Tbe resulting mixture 
was heated at 100 - 140»C for 30 minutes, poured into 
ice-water, and extracted with ethyl acetate. The 
extract was washed with water and dried, and the solvent 
was removed by evaporation under reduced pressure. 
1.7 ml of concentrated sulphuric acid was added to the 
residue, and then 4 ml of an aqueous solution containing 
0.8 g of sodium nitrite were added dropwise thereto, 
whilst ice-cooling. The reaction mixture, was then 
heated at 90 - 100«C for 30 minutes, after which it was 
extracted with chloroform. The extract was washed with 
water and dried, and the solvent was removed by 
evaporation under reduced pressure to afford 1.17 g of 
3-methoxy-2.4.5-trif luorobenzoic acid (XXVI) as 
colourless powdery crystals melting at 115 - 117'C. 

Mass spectrum; m/e 206 (M+), 189 (M*-OH), 161 (M*-COOH). 

Nuclear Magnetic Resonance Spectrum (CDClj) 6 ppm: 
4.09 (3H, singlet); 
7.50 - 7.62 (IH. multiplet): 
8.0 - 10.0 (IH, broad). 
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PREPARATION 2 

3->Met.hoxy-2.4^5-trif luorobenzoic acid (XXVI ^ 

Step (El) 4-iaethoxy--2^3,5,6-tetraf lnorobeazonitrile fXIX) 

A solution of 44.8 g (0.83 mole) of sodium methozide 
in 1.6 litres of methanol was added dropwise at room 
temperature to a solution of 160.0 g (0.83 mole) of 
pentaf luorobenzonitrile (XVIII) in 2.5 litres of 
methanols whilst stirring. When the addition was 
complete, the mixture was allowed to stand at room 
temperature overnight. At the end of this time, the 
solvent was removed by evaporation under reduced 
pressure, and the residue was shaken with a mixture of 
water and toluene. The toluene layer was separated, 
washed with water and dried over anhydrous sodium 
sulphate; the solvent was then removed by evaporation 
under reduced pressure. The residual solid was washed 
with hexane to afford 160.7 g of 4--methoxy-2,3,5e6- 
tetraf luorobenzonitrile (XIX) as colourless needles. 

Mass Spectrum: m/e 205 (M*), 190 (M^-(ai3), 162 
(M^^CH^-CO). 
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Step (E2^ 2^aialno-4-iaet.hoxv--3^S>6-trif liiorobenzonitrlle 

150 ml of liquid ammonia and 100.0 g (0.49 mole) of 
4-methoxy-2 #3,5, 6-tetcaf luorobenzonitrile (XIX) 
[prepared as described in Step (El) above] were placed 
in an autoclave, and the mixture was allowed to stand at 
room temperature overnight. The ammonia was then 
evaporated off, and the solid obtained was washed with 
water to afford 84.4 g of 2-amino-4-methoxy-3,5,6- 
trif luorobenzonitrile (XX) as a colourless powder. 

Mass Spectrum: m/e 202 (M**"), 172 (M**'«CH2»0) , 
159 (M'*'-CH3-C0). 

Step fE3^ 3^methoxv^2.4,5^trifluoroaniline f XXIII) 

SO ml of water and 200 ml of concentrated sulphuric 
acid were added to 84.4 g (0.42 mole) of 2-amino-4- 
methoxy-3, 5, 6-trif luorobenzonitrile (XX) [prepared as 
described in Step (E2) above]. The mixture was then 
stirred at lOO^G for 1 hour, after which 150 ml of water 
were added thereto, and the mixture was stirred at 
110 - 120**C for a further 2 hours. The reaction mixture 
was then allowed to stand to cool to room temperature, 
after which it was poured into ice-water and neutralized 
with potassium carbonate. The crystalline substance 
which precipitated was extracted with ethyl acetate: the 
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extract was washed with water and dried over anhydrous 
eodinm sulphate; and the solvent was removed by 
evaporation under reduced pressure to afford 57.6 g of 
3-methoxy-2r4,5~trif luoroaniline (XXIII) as colourless 
needles melting at 45 - 47*C. 

Mass Spectrum: m/e 177 (M*); 147 {M"^-CH2=0) . 

Nuclear Magnetic Resonance Spectrum (CDCl^) S ppm: 
3,65 {2H^ broad); 
4*02 (3H* singlet); 
6.22-6.36 (IH, multiplet) . 

Step fE4) 3~metfaoxv-2.4.5-trif luorobenzonitrile (XXIV) 

The title compound was prepared as described in Step 
(FS) of Preparation 1, and had the same properties as 
the product of Step (F5) of Preparation 1. 

Step fES) 3-methoxy--2>4.5-trif luorobenzamide fXXV) 

5 ml of concentrated sulphuric acid and 1.2 ml of 
water were added to 1.24 g (0.007 mole) of 
3-methoxy-2^4e5-trif luorobenzonitrile (XXIV) [prepared 
as described in Step (£4) above], and the mixture was 
heated at 100 - 140'*C for 30 minutes « poured into 
ice-water « and extracted with ethyl acetate. The 
extract was washed with water and dried « and the solvent 
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vas removed by evaporation tinder reduced pressure to 
afford 1.10 g of 3-methoxy-2,4.5-trif luorobenzamide 

(XXV) as a pale brown powder melting at 131 - 133**C. 

Mass Spectrum: m/e 205 (M*). 189 {M^-NH2). 

step (E6> 3--metfao3cv-2.4.5-trif luorobenzoic acid (XXVI ^ 

226 ml (0.226 mole) of a IN aqueous solution of 
sodium hydroxide were added to a suspension of 46.4 g 
(0.226 mole) of 3-methoxy-2,4/5-trif luorobenzamide (XXV) 
[prepared as described in Step (E5) above] in 900 ml of 
water, and the mixture was heated under reflux with 
stirring for 2 hours. At the end of this time, the 
reaction mixture was cooled to room temperature and then 
shaken with ethyl acetate to remove unreacted material. 
The aqueous layer was separated and acidified with 
hydrochloric acid to precipitate a crystalline 
substance, which was extracted with ethyl acetate. The 
extract was washed with water and dried « and the solvent 
was removed .by evaporation under reduced pressure to 
afford 37.1 g of 3-methoxy-2.4.5-trif luorobenzoic acid 

(XXVI) as colourless needles having the same properties 
as the product of Preparation 1. 
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PREPARATION 3 

Ethvl i-cvcloproDVl-'6 .T-'dif lttoro'-8-met:hoxy-l,4- 
dihvdro-4-oxoqulnollne^3-carboxvlat:e (XXXII > 

steps (E7^. (E8) and (E9) ethvl 3-metho3cy- 2.4.5-> 
trlf Inorobenzovlacetate (XXIX^ 

To a solution of 1.14 g (0.0055 mole) of B-niethoxy- 
2»4.5-trifliiorobenzoic acid (XXVI) (prepared as 
described in Preparation 1 or 2) in 10 ml of dry benzene 
vas added S ml of thionyl chloride and the mixture was 
heated tinder reflux for 1 hour. At the end of this 
time, benzene and the excess of thionyl chloride were 
removed completely to give 3-methoxy-2,4,5- 
trifluorobenzoyl chloride (XXVII) [Step (E7)l. 

Meanwhile, a solution of 0.68 g (0.006 mole) of 
magnesium ethoxide and 0.96 g (0.006 mole) of diethyl 
malonate in IS ml of anhydrous diethyl ether was heated 
under reflux for 1 hour to prepare a suspension of 
ethoxymagnesium diethyl malonate in diethyl ether. A 
solution of the 3-methoxy-2,4.5-trif luorobenzoyl 
chloride (XXVII) obtained as described above in 10 ml of 
diethyl ether was then added dropwise at room 
temperature with stirring to the suspension, and the 
mixture was stirred at room temperature for a further 1 
hour. At the end of this time, the reaction mixture was 
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acidified by adding IN aqueous hydrochloric acid and 
extract.ed with ethyl acetate « The extract was washed 
with water and dried, and the solvent was removed by 
evaporation under reduced pressure to give 1.8 g of 
diethyl 3-methoxy-2,4,5-trif luorobeazoyliaalonate 
(XXVIII) as a brown oily substance [Step (E8)]. 

The whole of this oily substance was di&solved in 
30 ml of dioxane, a catalytic amount of 
£-toluenesulphonic acid was added thereto, and the 
mixture was heated under reflux for 20 hours. At the 
end of this time, the solvent was removed by evaporation 
under reduced pressure to give a residue, which was 
extracted with ethyl acetate. The extract was washed 
with an aqueous solution of sodium bicarbonate and with 
water, in that order, and was then dried. The solvent 
was then removed by evaporation under reduced pressure 
to afford 1.45 g of ethyl 3-methoxyr2,4,5-trif luoro- 
benzoylacetate (XXIX) as a pale brown oily substance 
[Step (E9)]. 

Mass Spectrum: m/e 276 (M*). 189 {K^'-Ol^^^OOC^E^) , 

161 (M*-COCH2COOC2Hg). 

Steps (ElO^ and (Ell) ethvl 3-cvclouropylamino-2-f 3- 
methoxy-2.4.5-trif luorobenzovDacrvlate (XXXI) 



3«5 ml of acetic anhydride and 1.1 ml of ethyl 
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or1:hof ormate were added to 1.40 g (0.005 mole) of ethyl 
3~methoxy-2 ^ 4 . s-trif luorobenzoylacetate (XXIX) [prepared 
as described in Step (E9) above], and the mixture was 
heated nnder reflux for 1 hour and then concentrated by 
evaporation under reduced pressure. 0.38 g (0.006 mole) 
of cyclopropylamine was added dropwise, whilst 
ice-cooling and stirring, to a solution of the residue 
in 10 ml of methylene chloride, and the mixture was 
stirred for a further 30 minutes. The solvent was then 
removed by evaporation under reduced pressure from the 
reaction mixture, and the residue was subjected to 
silica gel column chromatography eluted with a 9 : 1 by 
volume mixture of toluene and ethyl acetate , to afford 
1.23 g of ethyl 3-cyclopropylamino-2-(3-methoxy-2.4.5- 
trif luorobenzoyDacrylate (XXXI) as a pale brown oily 
substance. 

Mass Spectrum: m/e 343 (M*). 189 {M*-cPrNH-CH=C-COOEt) . 

Step (E12) ethyl l^cvcloDropvl-6,7-dif lu oro-8-metfaoxy~ 
1.4->dihvdro-4-oxoquinoline-3-carboxvla te (XXXIl) 

150 mg (0.0035 mole) of sodium hydride (as a 60% w/w 
dispersion in mineral oil) were added to a solution of 
1.20 g (0.0035 mole) of ethyl 3-cyclopropylamino-2-(3- 
methoxy-2. 4. 5-tr if luorobenzoyDacrylate (XXXI) [prepared 
as described in Step (Ell) above] in 30 ml of anhydrous 
tetrahydrofuran. and the mixture was stirred at room 
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temperature for 30 minutes. At the end of this time, 
the reaction mixture was acidified by adding IN aqueous 
hydrochloric acid^ and the mixture was extracted with 
ethyl acetate. The extract was washed with water and 
dried, and the solvent was removed by evaporation under 
reduced pressure to afford 0.83 g of ethyl 
l-cyclopropyl-€.7-dif luoro-8-methoxy-l,4-dihydro-4- 
oxoquinoline-3-carboxylate (XXXII) as colourless 
needles, melting at 180 - Isa^'C. 

Mass Spectrum: m/e 323 (M"*")/ 251 (M*-COOEt)* 41 (CjHg). 

PREPARATIONS 4+5 

The following compounds were also prepared by 
' following the same procedures as described in 
Preparation 3: 

Preparation 4 

Ethyl 6 , 7-dif luoro-1- (4-f luoropheny 1 ) -8-methoxy-l . 4- 
dihydro-4-oxoquinoline-3-carboxylate,- melting at 

222 - 226»C. 
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Preparation S 

Ethyl l-(2^4-dif luorophenyl)-6,7-dif luoro-8-methoxy-l,4- 
dihydro-4-oxoquinoline-3-carboxylate« aeltlng at 
185 - 189«C. 

PREPARATION 6 

l->Cyclopropyl-6.7-dif luoro-8->methoxv-1.4-dihydro-4-' 
oxoquinoline-3-carboxylic acid CIIc) fStep fE13n 

10 ml of a 4% w/v aqueous solution of sodiun 
hydroxide were added to a solution of 0.48 g 
(0.0015 mole) of ethyl l-cyolopropyl-6«7-dif luoro-8- 
methoxy-1 • 4-dihydro-4-oxoquinoline*3*carboxylate (XXXII ) 
(prepared as described in Preparation 3) in 20 ml of 
methanol, and the mixture was allowed to stand at room 
temperature for 5 hours. The reaction mixture was then 
acidified by adding concentrated hydrochloric acid to 
precipitate a crystalline substance* which was collected 
by filtration to afford 0.34 g of 1-cyclopropyl- 
6,7-dif luoro-8-methoxy-l,4-dihydro-4-oxoquinoline-3- 
carboxylic acid (IIC) as colourless powdery crystals 
melting at 184 - 185''C. 

Mass Spectrum: m/e 295 (M"^), 251 (M^-CO^). 
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Elemental analysis: 

Calculated for ^i^xi^2^^^' 

C. 56.95%; H, 3.76%; 4*75%. 
Found: 56.90%; H« 3.84%; N« 4.56%. 

PREPARATION 7 

l-Cvclopropvl-6.7-dif luoro-8-metho3CV^1.4-dlhvdro->4> 
oxoquinoline-3-carboxvlic acid boron 
dlfluoride chelate (IV) rstep(A2>1 

A suspension of 1.0 g (0.003 mole) of ethyl 
l-cyclopropyl-6.7-dif luoro-8-i&ethoxy-1^4-dihydro-4- 
oxoquinoline-3-carboxylate (XXXII) (prepared as 
described in Preparation 3} in 20 ml of 42% aqueous 
hydrof luoroboric acid was stirred at 90 lOO^C for 3 
hours « after which the reaction mixture was poured into 
water, and the crystals which precipitated were, 
collected by filtration to afford 1.1 g of 
l-cyclopropyl-6 , 7-dif luoro-8-methoxy-l. 4-dihydro-4- 
oxoquinoline-3-carboxylic acid boron difluoride chelate 
. (IV) as colourless powdery crystals melting at 
224 - 226*»C. 

Elemental analysis: 

calculated for Ci^H^qBF^NO^: 

C, 49.01%; 2.94%; N. 4.08%. 

Found: C« 49.24%; H« 3.01%; N« 3.79%. 
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PREPARATION 8 
cls-3'-Aiaino-4-met>ho3cvpvrrolidine 

(a) 21.8 g (0*1 mole) of di-t-butyl dicarbonate were 
added in portions to a solution o£ 6.91 g (0.1 mole) of 
3-pyrrolitte in 100 ml of methylene chloride, whilst 

wa ter -cooling « and then the reaction mixture was stirred 
at room temperature for 7 hours. At the end of this 
time, the solvent was removed by evaporation under 
reduced pressure to afford 17.0 g of 1-t-butoxycarbonyl- 
3-pyrroline as a faintly yellow oily substance. 

Mass Spectrum (CI): m/e 170 (M"*" + 1). 

Infrared Absorption Spectrum (Capillary) cm""^; 
2990. 2870. 1710 - 1690. 1625. 1400. 1170. 1120- 

(b) 2.96 g (0«012 mole) of 70% aqueous 
m-chloroperbenzoic acid were added to a solution of 
1.69 g (0.01 mole) of l-t-butoxycarbonyl-3-pyrroline 
[prepared as described in Step (a) above] in 10 ml of 
chloroform, whilst ice-cooling, and the mixture was 
stirred with ice-cooling for 8 hours and then with 
water-cooling for 15 hours. At the end of this time, 
the reaction mixture was extracted with toluene and the 
extract was washed, in turn, with an aqueous solution of 
sodium bicarbonate, a O.IN aqueous solution of sodium 
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thiofiulphate and water. It was tben dried over 
anhydrous sodium sulphate « and the solvent was removed 
by evaporation under reduced pressure. The residue was 
subjected to silica gel column chromatography eluted 
with a 1 : S by volume mixture of ethyl acetate and 
toluene, to afford 1.09 g of l-t-butoxycarbonyl-3,4- 
epoxypyrrolidine as a colourless oily substance. 

Mass Spectrum (CI): m/e 186 (M^ 4- 1). 

Infrared Absorption Spectrum (Capillary) \>^^^ cm^'*': 

2990, 2880, 1710 - 1690, 1420. 1390, 1180, 1120. 

(c) 0.30 g (0.0055 mole) of sodium methoxide was added 
to a solution of 1.02 g (0.0055 mole) of l-t-butoxy- 
carbonyl-3,4'-epoxypyrrolidine [prepared as described in 
Step (b) above] in 20 ml of anhydrous methanol, and the 
mixture was heated under reflux for 10 hours. The 
reaction mixture was then diluted with water and 
extracted with chloroform. The extract was washed with 
water and dried, and the solvent was removed by 
evaporation under reduced pressure to give a residue, 
which was subjected to silica gel column chromatography 
eluted with a 1 : 2 by volume mixture of ethyl acetate 
and toluene, to afford 0.73 g of 1-t-butoxycaxbonyl- 
3-hydroxy-4-methoxypyrrolidine as a colourless oily 
substance. 
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Mass Specrruia: m/e 217 (M*), 57 (C^H*)* 

Nuclear Magnetic Resonance Spectrum (CDCl^) * PPm* 
1*46 (9H* singlet); 
3.38 (3H, singlet); 
3.40 - 3-62 (4H. multiplet) ; 
3.71 (IH, broad); 
4.27 (IH. broad). 

(d) 11.5 g (0.1 mole) of methanesnlphonyl chloride 
were added dropwise* whilst ice-cooling to a solution of 
13.0 g (0.06 mole) of l-t-bxitoxycarbonyl-3-hydroxy-4-- 
methoxypyrrolidine [prepared as described in Step (c) 
above] in lOO ml of pyridine^ and the mixture was 
stirred overnight whilst ice-cooling. The reaction 
• mixture was then poured into 800 ml of water and 
extracted with diethyl ether. The extract was washed 
with water and dried, and the solvent was removed by 
evaporation under reduced pressure to afford 12.9 g of 
l-t-butoxycarbonyl-3-hydroxy-4-methanesulphonyloxy- 
pyrrolidine as a brown oily substance. The whole of 
this oily substance was placed in a 100 ml stainless 
steel autoclave, and 50 ml of liquid ammonia was added 
thereto. The mixture was then heated with stirring at 
14o*C under pressure for 8 hours. At the end of this 
time, the excess ammonia was removed by evaporation, and 
the residue was subjected to silica gel column 
chromatography eluted with ethanol, to afford 8.0 of 
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ci£-3-amino--l-t--biitoxycarbonyl--4-iaethoxypyrrolidine as a 
brovn oily substance. 

Hass Spectrum (CI): m/e 217 (M"*" + 1), 201 (M**^ - ^^3)* 
184 (M^ -CH3OH), 161 (M*«CH2«C(CH3)2)* . 

Infrared Absorption Spectrum (Capillary) \>^^^ cvT^x 
3400, 2990. 2950. 1680, 1410. 1170, 1100. 

Nuclear Magnetic Resonance Spectrum (CDCl^) 6 ppm: 

1.46 (9H, singlet): 

1.56 (2H. broad); 

2.96 3.16 (IH, multiplet); 

3«40 (3H, singlet); 

3.40 - 3.60 (4H. multiplet); 

3.60 - 3.70 (IH, multiplet). 

(e) 64 ml of 6N aqueous hydrochloric acid were added 
to a solution of 4.16 g (0.019 mole) of 3-amino-l- 
t--butoxycarbonyl-4-methoxypyrrolidine in 200 ml of 
ethanol, and the mixture was heated under reflux for 1 
hour. At the end of this time, the solvent was 
completely removed by evaporation to dryness under 
reduced pressure to obtain cis-3-amino-4-methoxy- 
pyrrolidine dihydrochloride as a brown powder. The 
whole of this dihydrochloride was dissolved in 20 ml of 
water, 1.97 g (0.037 mole) of sodium methoxide was added 
thereto, and the solvent was removed by evaporation 
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under reduced pressure to give a residue r which was 
washed with a 1 : 1 by volume mixture of ethanol and 
ethyl acetate* The washings were concentrated by 
evaporation under reduced pressure to a££ord 2 .06 g of 
cis-3-amino-4-methoxypyrrolldlne as a brown oily 
substance. 

Mass Spectrum: m/e 116 (M*), 99 (M*-NH3), 84 (M'*'-CH30H) . 

PREPARATIONS 9 TO X2 

The following compounds were also prepared by 
following the same procedures as described in 
Preparation 8: ^ 

Preparation 9 

cis-3-Amino-4-ethoxypyrrolidine* 
Preparation 10 

ci8-3--Methoxy-4-methylaminopyrrolidine. 
Preparation 11 

cis-3-Dimethylamino-4-methorypyrrolidine. 
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Preparation 12 
' cis» -3>-Bettgylamlno-4-metho3cypYrrolidine. 

PREPARATION 13 
SHeps (Bl^ * (B2^ 3.4-Diflu oro-2-methoxvaniline fVIIIl 

(a) 20 g (0,114 mole) of 2^3-dif luoro-6-nitrophenol 

(VI) were dissolved in 700 ml of acetone. 18.9 g 
(0.137 mole) of potassium carbonate and 34.1 g 

(0.24 mole) of methyl iodide were added to the solution, 
and the mixture was heated under reflux for 20 hours, 
whilst stirring. The solvent was then removed from the 
mixture by evaporation under reduced pressure, and the 
residue was extracted with ethyl acetate. The ethyl 
acetate extract was washed with water and dried, and the 
solvent was removed by evaporation under reduced 
pressure to give 23.0 g of 3,4-dif luoro-2-methoxy- 
1-nitrobenzene (VII) as a yellow oil [Step (Bl)]. 

Mass Spectrum: m/e 189 (M"^) and 159 (M* - CH^-O) . 

(b) 22.6 g (0.422 mole) of ammonium chloride and 38.2 g 
of reduced iron were added to a isolution of 23.0 g 
(0«114 mole) of 3,4-dif luoro-2-methoxy-l-nitrobenzene 

(VII) [prepared as described in Step (a) above] in 

1 litre of 80% aqueous methanol. The mixture was then 
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heated tinder reflux for 4 bours, whilst stirring. At 
the end of this time, the reaction mixture was filtered, 
and the filtrate was concentrated by evaporation under 
reduced pressure. The residue was extracted with 
toluene. The toluene extract was washed with water, 
dried, and concentrated by evaporation under reduced 
pressure to give 10.2 g of 3.4-dif luoro-2-methoxyattiline 
(VIII) as a reddish-brown oil [Step (B2)]. 

Mass spectrum: m/e 159 (M*) and 144 (M* - CH3). 

PREPARATION 14 

wrhYl 6.7-difliioro-8-metLhoxv-l-in 6thYl-1.4-aihvdro>4- 
oxoauinol ina-3-carhQxvlate fX> 

Step (B3^ ethvl 6.7-dif luorQ-4-hv droxy--8- 
methoxvquinoline-3-carboxyIat e ( IXl 

2.84 g (0.013 mole) of diethyl 
ethoxymethylenemalonate were added to 1.74 g 
(O.Oll mole) of 3,4-difluoro-2-methoxyaniline (VIII) 
(prepared as described in Preparation 13). The mixture 
was then stirred at 140 - 150«>c for 3 hours, after which 
20 ml of diphenyl ether were added, and the mixture was 
stirred at 240 - 2S0*C for 1 hour. At the end of this 
time, the mixture was allowed to cool to room 
temperature, and then hexane was added to precipitate 
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crystals, which were collected by filtration, i.eo g of 
ethyl 6,7-dlf ltaoro-4-hyaroxy-8-inethoxyquiiioline-3- 
carboxylate (IX) were obtained as colourless crystals. 

Mass Spectrum: m/e 283 (M"^) and 237 (M* - CgHgOH) . 

Step rB4) eth vl 6.7-difluoro-a-methoxv-l-methvl-if4> 
dihvdr o-4-oxoQuinoline-3-carboxylate fX, « methvl^ 

1.60 g (0.0057 mole) of ethyl 6,7-dif liioro-4- 
hydroxy-8-methoxyquinoline-3-carboxylate (IX) [prepared 
as described in Step (B3) above] were dissolved in 20 ml 
of dimethylformamide, and 1.20 g (0.0085 mole) of 
potassium carbonate and 2.40 g (0.017 mole) of methyl 
iodide were added to the resulting solution. The 
' mixture was then stirred at 60 - 65*c for 17 hours. At 
the end of this time, the solvent was distilled off 
under reduced pressure. The residue was extracted with 
methylene chloride, and the methylene chloride extract 
was washed with water, dried and concentrated by 
evaporation under reduced pressure to give 1,60 g of 
ethyl 6,7-dif luoro-8-methoxy-l-methyl-l,4-dihydro-4- 
oxoquinoline-3-carboxylate (X, R^* « methyl) as a pale 
brown powder. 

Mass Spectrum: m/e 297 (M*) and 225 (M*- CH=CH-CO,). 
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PREP3\RATION 15 

fi y luoro-1- f 2>f liior oethvl 1 >>8->met:hoxv->l . 4«-dihvdr o- 

4--oxoqttinoline-3-carbo3cvlic acid 
flla> R— fliioroethyl) 

Step fCl^ 3.4-dif luoro-2>>methoxv-N-(trif luoroacetvl)- 
aniline (XI) 

16*2 g (0.077 mole) of trlf luoroacetic anhydride 
were added dropwise to a solution of 10.2 g, 
(0.064 mole) of 3r4-dif luoro-2-inetlioxyaiiiliiie (VI II) 
(prepared as described in Preparation 13) dissolved in 
100 ml of toluene* whilst ice-cooling. After the whole 
of the trif luoroacetic anhydride had been added « the 
mixture was sticred at room temperature for 2 hours and 
then concentrated by evaporation under reduced pressure 
to give 13.5.g of 3.4-dif luoro-2-methoxy-N- 
(trif luoroacetyDaniline (XI) as pale brown needles. 

Mass Spectrum: m/e 255 (M*), 186 (M"^ Cff^) and 
158 (M"*" - COCFj). 

Step ( C2 ) 3 . 4-dif luor o-N-> ( 2>f luor oethvl ) -2 -metho3CV>N-- 
(trif luoroacetyDaniline (XII. = 2>-f luo roethvl) 



2.44 g (0.018 mole) of potassium carbonate, a 
catalytic amount of potassium iodide and 1*80 g 
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(0.014 mole) of 2-f luoroethyl bromide veire added to a 
solution of 3.00 g (0*012 mole) of 3,4-dif luoro- 
2«-inethoxy-|i-(trif li2oroacetyl)aniline (XI) [prepared as 
described in step (Cl) above] dissolved in 50 ml of 
dimethylformamide. The mixture was then stirred at GS^'C 
for 5 hours « At the end of this time, the solvent was 
distilled off from the mixture under reduced pressure. 
The residue was extracted with ethyl acetate and 
purified by column chromatography through silica gel 
eluted with toluene, to give 0.69 g of 
3 , 4Tdif luoro-N- ( 2-f luor oethyl ) -2-methoxy-N- 
(trif luoroacetyl)aniline {XII, R^' « 2-f luoroethyl) as 
a colourless oil. 

Hass Spectrum: m/e 301 (K^), 268 (H*^ - CH^F) and 
232 (M*^ - CFj). 

Step fC3) 3.4-Dif luoro-N-f2-f luoroethvl^-2- 

9 ' 

methoxvaniline fxill. R — « 2-f luoroethvl^ 

The whole of the oil obtained as described in Step 
(C2) was dissolved in 80% aqueous methanol containing 
0.25 g (0.0046 mole) of potassium hydroxide, and the 
solution was then allowed to stand at room temperature 
for 5 hours, after which the solvent was removed by 
evaporation under reduced pressure. The residue was 
extracted with toluene to give 0.45 g of 3,4-dif luoro-N- 
(2-f luoroethyl)-2-methoxyaniline (Xlll. R*' = 
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2*-f lno£oet:hyl) as a pale brown oil* 

Mass Spectrum: m/e 205 (M*), 190 (M^ - CH3) and 
172 (M* - CH2P). 

Steps <C4^ 4" (C5) luoro-l-(2-f luoroet.tivl>->8- 

methoxv«-1.4^dihydrO'-4-oxoqulnoline-3-carborylat>e CX> 
= 2-f Inoroethvl) 

A mixture of the irtiole (0.0022 mole) of the 
3r4«dif luoro~N-(2--f luoroethyl)-2-methoxyaiiiline prepared 
as described in Step (C3) and 0*57 g (0.0026 mole) of 
diethyl ethoxymethylenemalonate was heated at 
140 - ISO'^C for 6 hours, after which it was allowed to 
cool to room temperature. 2 ml of acetic anhydride and 
1 ml of concentrated sulphuric acid were added in that 
order to the mixture, and it was then allowed to stand 
at room temperature. The reaction mixture was then 
poured ihto ice-water to precipitate crystals, which 
were collected by filtration to give 0.18 g of ethyl 
6,7-dif luoro-l-(2-fluoroethyl)-8-methoxy-l,4-dihydro-.4- 
oxoquinoline-3-carboxylate (X, R^' = 2-f luoroethyl) as 
colourless crystals. 

Mass Spectrum: m/e 329 (M**"), 284 (M*^ - ^2^5^ 
257 (M^-CH^^Caa^-COg). 
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St6P (C6 ^ 6 . 7-dif luoro^-l- f 2^f luoroethvl > -a-^methoxv-l . 4-- 

9 ' 

dihvdro-4>-oxoQuinoline-3-carboxvllc acid flla, R — ^ 
2-f luoroethvl) 

5 iQl o£ a 4% w/v aqueous solution of sodium 

hydroxide vere added to a solution of the whole 

(0.0005 mole) of the ethyl 6,7-dif luoro-l-(2-f luoro- 

ethyl )-8-methoxy-1.4-dihydro-4-oxoquinoline-3^carboxylate 

(X^ R^' = 2-£luoroethyl) prepared as described in Stejp 

(C5) dissolved in 15 ml of methanol. The mixture was 

then allowed to stand at room temperature for 5 hours « 

after which it was acidified by adding concentrated 

hydrochloric acid to precipitate crystals • These 

crystals were collected by filtration to give 0.11 g of 

6,7-dif luoro-l-(2-f luoroethyl)-8-methoxy-1.4- 
9 * 

aihydro-4-oxoquinoline-3-carboxylic acid (Ila* R « 
2-f luoroethyl) as a colourless powder. 

Mass Spectrum: m/e 301 (M"*^) and 257 (M"*" r ^^2^- 
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PREPilRATION 16 

E^hvl luoro-l-et.hyl->8^inet.hoxy»1.4-dihvdro- 

9 ' 

4->oxoqulnoline-3-carboxylate (X, R — « ethvl) 
Step (C2) 3,4-dlf lTioro-N-ethyl-2-methoxy^N-r 

9 * 

(trifluoroacetvl) aniline fXII. R — = ethvl) 

S«6€ g (0.041 mole) of potassium carbonate and 
6.39 g (0.041 mole) of ethyl iodide were added to a 
solution of 7.0 g (0.027 sole) of 3,,4-difluoro- 
2-mettioxy-N-- ( tr if luotoacetyl) aniline (XI) [prepared as 
described in Preparation 15 (CI)] dissolved in 130 ml of 
dimethylformamide. The mixture was then stirred at 70**C 
for 5 hours ^ after which the solvent was distilled off 
' under reduced pressure. The residue was extracted with 
ethyl acetate, and then subjected to column 
chromatography through silica gel eluted with toluene, 
to give 7.6 g of 3,4-dif luoro-H-ethyl-2-methoxy-K- 

9 * 

(trif luoroacetyDaniline (XII, H = ethyl) as a 
reddish-brown oil. 

Mass Spectrum: m/e 283 (H^) and 214 (M*^ - CF^). 

Step (C2S 3.4>-dif luoro-N--ethyl-2-methoxyaniline (XIII. 
R — ethvl) 

The whole of the oil obtained as described in Step 
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(C2) above was dissolved in 80% aqueous methanol 
containing 3.4 g (0.060 mole) of potassium hydroxide, 
and the solution was allowed to stand at room 
temperature for 5 hours. The solvent was then stripped 
from the reaction mixture by evaporation under reduced 
pressure, and the residue was extracted with toluene. 
The toluene was then removed from the extract by 
evaporation under reduced pressure, to give 5.5 g of 
3,4-dif luoro-N-ethyl-2-methoxyaniline (XIII, R^' « 
ethyl) as a reddish brown oil. 

Mass Spectrum: m/e 187 (M^) and 172 (M* - CH^)- 

Steps fC4) + (CS) ethyl 6.7--dif luoro->l^ethyl-8-methoxy-' 
1.4-dihydro-4->oxoquinoline-'3^carboxylate (X. R — c 
ethvl ) 

A mixture of 4.0 g (0.021 mole) of the 
3,4-dif luoro-N-.ethyl-2-methoxyaniline (XIII) [prepared 
as described in Step (C3) above} and 5.54 g (0.026 mole) 
of diethyl ethoxymethylenemalonate was heated at 
ISO - 160*^0 for 9 hours. The mixture was then allowed 
to cool to room temperature, and 42 ml of acetic 
anhydride and 18 ml of concentrated sulphuric acid were 
then added, in that order. The reaction mixture was 
poured into ice-water to precipitate crystals, which 
were collected by filtration to give 2.09 g of ethyl 
6,7-dif luoro-l-ethyl-8-methoxy-l,4-dihydro-4-oxo- 
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quinoline-3-carbo3cylate (X« R » ethyl) as a 
colourless powder. 

Kass Spectrum: m/e 311 (M*) and 239 (M* ^CH2=CH-C02) 

PREPARATION 17 

fi luoro-8-iBethoxy-l-inethylaiaino-l. 4-dihydro-4- 

oxoQuinoline-3-carboxvlic acid (lib, R— » methyl) 

step (DP ethyl l-amino-6,7-dif luoro-8-meth03cy- 
1. 4-dihydro-4-oxoquinoline-3'-carboxylat>e f XV> 

1*10 g (0.008 mole) of potassium carbonate was added 
to a solution of 1.13 g (0.004 mole) of ethyl 
6,7*-dif luoro-4-hydroxy-8-methoxyguinoline-3-carboxylate 
(IX) [prepared as described in Preparation 14 (B3)] in 
20 ml of dimethylformamide and the mixture was stirred 
at room temperature for 3 hours. 0.81 g (0.0041 mole) 
of 0-(2«4-dinitrophenyl)hydrozylamine was then added « 
and the mixture was stirred at room temperature for 6 
hours, at the end of this time« the solvent was 
distilled from the reaction mixture under reduced 
pressure. The residue was washed, in turn, with water 
and with ethanol. The solid produced was extracted with 
chloroform, and the solvent was stripped from the 
extract, to give 0.62 g of ethyl l-amino-6,7-difluoro« 
8-methoxy-l, 4*dihydro-4-oxoquinoline-3-carboxylate (XV) • 
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as an ocherous povder* 

Mass Spectrum: m/e 298 (iC), . 

Infrared Absorption Spectrum (KBr) v^^^^ cm"*^: 
3380, 3200 and 1720. 

Nuclear Magnetic Hesonance Spectrum (Cpci^)* £ ppm: 

1.38 (3H. triplet); 

4.23 (3H« doublet); 

4.32 (2H, quartet); 

6.01 (2H. singlet); 

7.88 (IH, doublet o£ doublets); 

8.48 (1H« singlet). 

Step fD2) ethvl 6.7>^dif luoro^l^fformvlamlno)-8->methoxv- 
l,4-'dlhvdro-4-oxoQuinoline-3->carboxvlate (XVI) 

A solution was prepared by dropping 1.5 ml 
(0.04 mole) of formic acid onto 3.8 ml (0.04 mole) of 
acetic anhydride* whilst ice-cooling« and then stirring 
the mixture at the same temperature for 15 minutes and 
then at 50«C for 15 minutes. This solution was added 
dropwise to a solution of 0.6 g (0.002 mole) of ethyl 
l-amino-6,7-dif luoro-8-methoxy-I,4-dihydr 0-4-0X0- 
quinollne-3-carboxylate (XV) [prepared as described in 
Step (Dl) above] dissolved in 4.2 ml (0.11 mole) of 
formic acid« whilst ice-cooling. The mixture was 
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stirred at room temperature for 9 hours . At the end of 
this timer the solvent was distilled off under reduced 
pressure from the mixture • The residue was washed, in 
turn, with water and diethyl ether, to give 0.6 g of 
ethyl 6 , 7-dif luoro-l- (f ormylamino ) -8-methoxy-^l , 4- 
dihydro-4-oxoquinoline.3-carboxylate (XVI) as a pale 
yellow powder. 

Infrared Absorption Spectrum (KBr) v cm"^: 
1700-1725 and 1614. 

Nuclear Magnetic Eesonance Spectrum (hexadeuterated 

dimethyl sulphoxide-CDCl^) 6 ppm: 

1.39 (3H, triplet); 

3.98 {3H, singlet); 

4.35 (2H, quartet); 

7.97 (IH, doublet of doublets); 

8.38 (IH, broad singlet); 

9.41 (2H, broad singlet). 

Step (D3) ethyl 6 > 7^dif luoro-1- f N-f ormvlmethvlamino ^ - 

8-methoxy-l>4-ai hvdro^4-Qxoauinoline--3-cagboxvlate 
CXVII. = methvll 

The whole (0-0018 mole) of the ethyl 6,7-dif luoro- 

l-(f ormylamino )-8-methoxy-l,4-dihydro-4-oxoquinoline-3- 
carboxylate (XVI) [prepared as described in Step (D2) 
above] was dissolved in 8 ml of dimethylformamide. 
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0.51 g (0*0037 mole) of potassium carbonate and 0.78 g 
(0.00B2 mole) of methyl iodide were then added to the 
solution, and the mixture was stirred at room 
temperature for 3 hours. At the end of this time, the 
solvent was distilled from the mixture under reduced 
pressure. The residue was extracted with chloroform, 
and the chloroform extract was washed with water, dried 
and concentrated by evaporation under reduced pressure 
to give 0.5 g of ethyl 6,7-dlf iuoro-l-(H- 
f ormylmethylamino)-8-methoxy-l,4-dihydro-4-oxoquinoline-3- 
carboxylate (XVII, R"*"^ = methyl) as a colourless 
powder . 

Mass spectrum: m/e 340 (M*) and 268 (M*^- CH^-CH-CO^). 

' step (D4 ^ 6 . 7-dif luor o^8-methoxv-l - ( methvlamino ) «-l , 4- 
dihvdro--4-oxoquinoline-3-carbo xylic acid (lib. R~ « 
methyl) 

4.5 ml (0.0045 mole) of a IN aqueous solution of ^ 
sodium hydroxide were added to a solution of the whole 
(0.0015 mole) of the ethyl 6,7-dif luoro-l-(ii-f orrayl- 
methylamino)-8-methoxy-1.4-dihydro-4-oxoquinoline-3- 

carboxylate (XVII, = methyl) [prepared as 
described in Step (D3) above] dissolved in 10 ml of 
ethanol, and the mixture, was stirred at room temperature 
for 2 hours. At the end of this time, addition of 
acetic acid gave rise to crystals, which were collected 
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by filt:Eatioii to give 0.35 g of 6,7«-dlf luoro--8->methox7- 
l-(methylamino)-l«4-dihydro-4-oxoqiilnoline-'3--carboxirlic 
acid (lib, R^^ « methyl) as a colourless powder. 

Mass Spectrum: m/e 284 (M*) and 240 (M* - CO^). 

Nuclear Kagnetic Resonance Spectrum (C3>C1^) 5 ppm: 
2*90 (3H, doublet); 
4.30 (3H, doublet); 
6*69 (lis, quartet); 
8.10 (IH, doublet of doublets); 
8.83 (IHr singlet); 
14.33 (IH, singlet). 

PREPARATION 18 

traiis-3-^Amino-4->iaethoxypyrrolidine dihvdrocfaloride 

(1) 3.7 g (0.02 mole) of l*t-butozycarbonyl-3,4- 
epoxypyrrolidine (prepared as described in Preparation 
8) were dissolved in 15 ml of etbandl. 7.88 g 
(0.04 mole) of dibenzylamiae were added to the solution, 
and the mixture was heated under reflux for 10 hours. 
At the end of this time, the solvent was removed by 
evaporation under reduced pressure, and the residue was 
subjected to column chromatography through silica gel. 
eluted with a 12 : 88 by volume mixture of ethyl acetate 
and toluene, to give 1.21 g of l-t-butoxycarbonyl-3- 
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dibenzylamino-4-hydroxypyrroliaine as a pale yellow oil. 

Mass Spectrum (CI): m/e 383 (M"*" + 1). 

Infrared Absorption Spectrum (Capillary) v^^^^ cm^^: 
3420, 1690, 1670, 1420 and 1175. 

(2) 0.19 g (0.0047. mole) of sodium hydride (as a 60% 
w/v dispersion in mineral oil) and 0.89 9 (0.0063 mole) 
of methyl iodide were added, in that order, to a 
solution of 1.2 g (0.0031 mole) of l-t-butoxycarbonyl- 
3-dibenzylamino-4-hydroxypyrrolidine [prepared as 
described in Step (1) above] dissolved in 10 ml of 
tetrahydrofuran. The mixture was then stirred at room 
temperature for 5 hours. At the end of this time, water 
was added to the reaction mixture, which was then 
extracted with ethyl acetate. The ethyl acetate extract 
was washed with water, dried and concentrated by 
evaporation under reduced pressure. The residue was 
subjected to column chromatography through silica gel, 
eluted with a 5 : 95 by volume mixture of ethyl acetate 
and toluene, to give 0.99 g of l-.t-butoxycarbonyl-3- 
dibenzylamino-4-methoxypyrrolidine as a colourless oil.. 

Mass Spectrum: m/e 396 (M*), 340 [M"*^ - CE^^^CICB^}^} , 
305 (M* • CHjPh) and 296 £M* - C02-CH2»C(CH3)2] . 
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infrared Absorption Spectrum (Capillary) v^^^^ cm"^: 
1690, 1390 - 1410, 1170 and 1100. 

(3) 0.13 g of 20% v/v palladixm-on-carbon was added to 
a solution of 0.99 g (0.002S mole) of 1-t- 
bTitoxycarbonyl-3-dibenzylamino-4-methoxypyrrolidine 
dissolved in 15 ml of ethanol, and the mixture was 
stirred vigorously at 50**C for 4 hours In an atmosphere 
of hydrogen. The catalyst was filtered off from the 
reaction mixture, after which the filtrate was 
Concentrated by evaporation under reduced pressure, to 
give 0.44 g of 3-amino-l-t-butoxycarbonyl-4- 
methoxypyrrolidine as a colourless oil. 

Mass Spectrum (CI) m/e 217 (M'*' + 1): 

(EI) m/e 184 (M* - CH^OH) and 160 (M* 

^2=^^^352>- 

Infrared Absorption Spectrum (Capillary) v^^^ cm*"^: 
3370, 3300, 1660 - 1690, 1400, 1160 and 1100. 

(4) 6.3 ml Of 6N aqueous hydrochloric acid were added 
to a solution of 0.4 g (0.0019 mole) of 3-amino-l-t- 
butoxycarbonyl-4-methoxypyrrolidine [prepared as 
described in Step (3) above] dissolved in 20 ml of 
ethanol, and the mixture was heated under reflux for 1.5 
hours, after which the solvent was removed by 
evaporation under reduced pressure. The residue was 
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washed with a 1 : .9 by volume mixture of ethanol and 
ethyl acetate to give 0.34 g of tran8«-3-*aiDino-4- 
methoxypycrolidine dihydrochloride as a colourless 
powder* melting at 248 2S8^C (with decomposition) . 

Mass Spectrum (CI): m/e 117 (H^ -i- 1); 

(EI): m/e 99 (M* ^NH^) and 84 (M* - CH3OH) . 

13^ Nuclear Magnetic Resonance Spectrum (D^O) £ ppm: . 
50.1 (C2): 

51.1 (Cg); 
56.0 (C3): 
60.0 (-OCH3); 

84.2 (C^). 

PREPARATION 19 . , 

3>-Aminomethvl->3-hvdroxvpvrrolidine 

(1) A solution of 27.3 g (0.143 mole) of l-benzyl-3- 
hydroxymethylpyrrolidine [cf. J. Org. Chem.« 26., 1519 
(1961)] dissolved in 600 ml of ethanol was stirred 
vigorously at 70'^C for 3 hours in the presence of 9.15 g 
of 20% w/w palladium-on-carbon whilst bubbling hydrogen 
through the solution at atmospheric pressure. At the 
end of this time, the catalyst was filtered off from the 
reaction mixture, and the solvent was removed by 
distillation under reduced pressure to give 14.7 g of 
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3-hydroxymethylpyrrolidine as a pale yellow oil. 

(2) 14.7 g (0.143 mole) of 3-hydroxymetbylpyrrolidine 
[prepared as described in Step (1) above] was dissolved 
in 150 ml of methylene chloride. A solution of 32.7 g 
(O^ISO mole) of di-t-butyl dicarbonate dissolved in 

40 ml of methylene chloride. was added dropwise to the 
solntipn, whilst ice-cooling. The mixture was then 
stirred at room temperature for 7 hours « after viiich the 
solvent was removed by distillation under reduced 
pressure to give 29.5 g of l-t-butoxycarbonyl-3- 
hydroxymethylpyrrolidine as a brown oil. 

Mass Spectrum: m/e 201 (M*)^ 145 [M* - CB^^dCR^) , 
128 [H* - CH^^CCCH^)^ S - OH] and 57 (C^hJ). 

Infrared Absorption Spectrum (Capillary) ^jj^^^^ cm^^: 
3400« 1690, 1680, 1420, 1175 and 1140. 

(3) 30.0 g (0.157 mole) of ja-toluenesulphonyl chloride 
were added to a solution of 29.5 g (0.143 mole) of l-t- 
buto3cycarbonyl-3--hydroxymethylpyrrolidine [prepared as 
described in Step (2) above] dissolved in 500 ml of 
pyridine. The mixture was then stirred for 5 hours 
whilst ice-cooling, after which it was stirred at room 
temperature overnight. The reaction mixture was poured 
into 1 litre of water and then extracted with ethyl 
acetate. The extract was washed with water, dried and 
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concentrated under by evaporation reduced pressnre. The 
residue was subjected to column chromatography through 
silica gel eluted with a I : 4 by volume mixture of 
ethyl' acetate and toluene, to give 36.6 g of 
l-t-butoxycarbonyl-3- (£-toluene8Ulphonyloxymethyl) - 
pyrrolidine as a pale brown oil, which gradually 
crystallized. 

Infrared Absorption Spectrum (Capillary) cvT^i 
1690, 1390 ~ 1420. 1365, 1175, 960 and 820. 

(4)' 2.24 g (0.02 mole) of potassium t-butoxide were 
added to a solution of 3.55 g (0.01 mole) of 1-t- 
butoxycarbonyl-3-(£-toluene8Ulphonyloxymethyl)- 
pyrfolidine [prepared as described in Step (3) above] 
dissolved in 50 ml of tetrahydrofuran. The mixture was 
then stirred at room temperature for 3 hours, after 
which it was poured into water and then extracted with 
ethyl acetate. The ethyl acetate extract was washed 
with water, dried and concentrated by evaporation under 
reduced pressure. The residue was subjected to column 
chromatography through silica gel eluted wth a 5 : 95 by 
volume mixture of ethyl acetate and toluene, to give 
0.79 g of i-t-butoxycarbonyl-3-methylenepyrrolidine as a 
pale yellow liquid. 

Mass spectrum: m/e 183 (M*) and 57 (C^Hg). 
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Infrared Absorption Spectrum (Capillary) ewT^: 
1690 - 1710. 1395 - 1415, 1170. 1110 and 890. 

Unclear Magnetic Resonance Spectrum (CDCI3) S ppm; 
1.47 (9Hc singlet); 
2.54 (2H. triplet); 

3.45 (2H. triplet); 

3*92 (2H. broad); 
4^97 (2H. broad). 

(5) 3.54 g (0.0175 mole) of 85% m-chloroperbenzoic acid 
were added to a solution of 2.67 g (0.0146 mole) of 
l-t-butoxycarbonyl-3-metliylenepyrrolidine [prepared as 
described in Step (4) above] in 20 ml of chloroform, 
whilst ice-cooling. and the mixture was stirred at the 
same temperature for 6 houcs and then stirred at room 
temperature overnight. At the end of this time. 1.8 g 
(0.073 mole) of 70% m-chloroper benzoic acid were added, 
and the mixture was stirred at room temperature for 12 
hours. At the end of this time, the mixture was 
extracted with toluene. The toluene extract was washed, 
in turn, with an aqueous solution of sodium bicarbonate, 
with an aqueous solution of sodium thiosulphate and with 
water, in that order, after which it was dried and 
concentrated by evaporation under reduced pressure. The 
residue was subjected to column chromatography through 
silica gel eluted with a 1 : 9 by volume mixture of 
ethyl acetate and toluene, to give 1*77 g of 
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l-t-biitoxycarbonyl-3-(l.2-epoxyethyl)pyrrolidlne as a 
colour lees liquid. 

Mass Spectrum: m/e 199 (M*) and 57 (C^Hj). 

Infrared Absorption Spectrum (Capillary) w^^^ cm""^: 
1690, 1400 - 1410. 1170 - 1180 and 1110. 

{6) 2.0 g of i-t-butoxycarbonyl-3-(l,2-epoxyethyl)- 
pyrrolidine [prepared as described in Step (5) above! 
were placed in a 100 ml stainless autoclave, to whicb 
SO ml of liquid ammonia were then added. The mixture 
was stirred at 100*C for 9.5 hours under pressure. At 
the end of this time, excess ammonia was evaporated off, 
and the residue was subjected to column chromatography 
through silica gel eluted with a 1 : 2 by volume mixture 
of methanol and ethyl acetate, to give 2.10 g of 
3-aminomethyl-l-t-butoxycarbonyl-3-hydroxypyrrolidine as 

a brown oil. 

Infrared Absorption Spectrum (Capillary) v^^^ cm'^: 
2500 ~ 3700, 1650 1670 and 1400 ~ 1430. 

Nuclear Magnetic Resonance Spectrum (CDClj) 6 ppm: 
1.46 (9H. singlet): 

1.55 ~ 2.02 (5H, multiplet); 
2.81 (2H, singlet): 

3.14 - 3.62 (4H, multiplet). 
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(7} 32 ml of 6M aqueous hydrochloric acid were added to 
a solution of 2.1 g (0.0097 mole) of S-aminomethyl-l- 
t-but03cycarbonyl-3-hydroxypyrrolidine [prepared as 
described in Step (6) above] dissolved in 90 ml of 
etbanol, and the mixture was heated under reflux for 1 
hour. Evaporation of the mixture to dryness under 
reduced pressure gave 1.54 g of a pale brown hygroscopic 
isolid* which was then dissolved in 10 ml of water. 
0.89 g (0.016 mole) of sodium methoxide were added to 
the resulting solution* after which the solvent was 
distilled off and the residue was washed with a 1 : 1 by 
volume mixture of ethanol and ethyl acetate. The 
washings were concentrated by evaporation under reduced 
pressure* to give 0.93 g of 3-aminomethyl-3- 
hydroxypyrrolidine as a brown oil. 

Mass Spectrum (CI): m/e 117 (M^ + 1), 

(El): m/e 99 (M* -IIH3) and 84 (M* -(MjOH). 

PREPARATION 20 

3-Amino-4-methylPvrrolidine dihvdrochloride 

(1) 350 ml (2.8 moles) of ethyl methacrylate were added 
to a solution of 150 g (1.4 moles) of benzylamine 
dissolved in 400 ml of ethanol. The mixture was heated 
under reflux for 4 hours* and then 175 ml (1«4 mole) of 
ethyl methacrylate were added to it. after which it was 
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heated under reflux for 24 hours. The solvent and the 
unreacted materials were then removed from the mixture 
. by evaporation under reduced pressure. The residue was 
purified by column chromatography through silica gel 
eluted with a 1 : l by volume mixture of ethyl acetate 
and toluene, to afford 98*0 g of N-(2-ethoxycarbonyl- 
propyDbenzylamine as a red oil. 

<2) 88.4 g (0.53 mole) of ethyl bromoacetate were added 
to a solution of 98.0 g (0.44 mole) of N-(2-ethoxy- 
carbonylpropyl)benzylamine [prepared as described in 
Step (1) above] dissolved in 200 ml of ethanol« and the 
mixture was heated under reflux for 2 hours. The 
reaction mixture was then poured into 500 ml of 
ice-water and made alkaline by. the addition of a 50% w/v 
aqueous solution of sodium hydroxide. It was then 
extracted with ethyl acetate. The ethyl acetate extract 
was washed, in turn, with a IN aqueous solution of 
sodium hydroxide and with water and dried. It was then 
freed from the solvent by evaporation under reduced 
pressure. The residue was purified by column 
chromatography through silica gel eluted with a 1 : 9 by 
volume mixture of ethyl acetate and toluene, to give 
83.0 g of N-ethoxycarbonylmethyl-N-(2-ethoxycarbonyl- 
propyl)benzylamine as a pale yellow oil. 

(3) 60.2 g (0-^196 mole) of ii-ethoxycarbonylmethyl-N-(2- 
ethoxycarbonylpropyDbenzylamine [prepared as described 
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in Step (2) above] were added dropwise to a suspension 
of 24.2 g (0.22 mole) of potassium t-butoxide in 300 ml 
of toluene over a period of a hours, whilst keeping the 
temperature below 6*C. The mixture was then stirred at 
the same temperature for 3 hours, after which 13 g of 
acetic acid were added to it. The toluene layer was 
separated, washed with water and dried, and the solvent 
was removed by evaporation under reduced pressure, to 
give 48.0 g of l-ben2yl-4-ethoxycarbonyl-4-methyl-3- 
pyrrolidone as a red oil. 

Mass Spectrum (CI): m/e 262 (M* 4- i). 

(4) A mixture of 48.0 g (0.184 mole) of l-benzyl-4- 
ethoxycarbonyl-4-methyl«3-pyrrolidone [prepared as 
described in Step (3) above] and 80 ml of concentrated 
hydrochloric acid was heated under reflux for 24 hours. 
The reaction mixture was then filtered, and the filtrate 
was concentrated by evaporation under reduced pressure. 
The residue was diluted with water and made alkaline by 
adding a 50% w/v aqueous solution of sodium hydroxide to 
pH 10, after which it was extracted with diethyl ether. 
The diethyl ether extract was dried and the solvent was 
then distilled from the extract under reduced pressure. 
The residue was purified by column chromatography 
through silica gel eluted with a 2.5 : 7.5 by volume 
mixture of ethyl acetate and toluene, to give 31.7 g of 
l-benzyl-4-methyl-3-pyrrolidone as a red oil. 
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(5) A solution of 31^7 g {0.168 mole) of 
l-ben2yl-4-methyl--3-pyrrolidone [prepared as described 
in step (4) above] dissolved in 200 ml of etbanol was 
added dropwise to a solution of 59 «4 g (0.79 mole) of 
hydroxylamine hydrochloride dissolved in 200 ml of water 
over a period of 1 hour, whilst keeping the temperature 
at 20** to 25^C, 62.1 g (0.45 mole) of potassium 
carbonate were then added, and the mixture was stirred 
at room temperature overnight, after which it was 
diluted with 100 ml of water. The aqueous solution was 
extracted with chloroform, and the chloroform extract 
was washed with water, dried and concentrated by 
evaporation under reduced pressure, to give 36.9 g of 
l-benzyl-3-(hydroxyimino)-4-methylpyrrolidine as brown 
crystals. 

(6) 90 ml of a 20% w/v aqueous solution of sodium 
hydroxide were added to a solution of 12 g (0.059 mole) 
of l-benzyl-3-(hydroxyimino)-4-methylpyrrolidine 
[prepared as described in Step (5) above] dissolved in 
100 ml of ethanol. 23.9 g of Raney nickel (about 50%) 
were gradually added to the mixture, whilst vigorously 
stirring it. After the reaction mixture had been 
stirred for 3 hours, it was filtered. The upper layer 
of the filtrate was separated and concentrated by 
evaporation under reduced pressure. The residue was 
purified by column chromatography through silica gel 
eluted with methanol, to give 80 g of 1-benzyl- 
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3-amino-4-met.hylpyrrolidine as a pale yellow liquid. 

(7) A solution of 8.0 g (0*042 mole) of l-beuzyl-3- 

amino-4-merhylpyrrolidine [prepared as described in Step 

(6) above] dissolved in 40 ml of ethanol was placed in a 

100 ml autoclave and hydrogenated in the presence of 

0.8 g of 5% w/w palladium-on-carbon at 80'»C, and under 

2 * 

an initial pressure of hydrogen of 40 kg/cm for 3 
hours. At the end of this time, the mixture was 
filtered to remove the catalyst » 10 ml of concentrated 
hydrochloric acid were added to the filtrate, and then 
the mixture was concentrated by evaporation under 
reduced pressure. Adding ethanol to the residue 
precipitated crystals, which were collected by 
filtration to give 4.8 g of 3-amino-4-methylpyrrolidine 
dihydrochloride as hygroscopic, pale-reddish crystals. 

The ^^C nuclear magnetic resonance spectrum 
showed a mixture of the cis isomer with the trans isomer. 

^^C Nuclear Magnetic Resonance Spectrum: (B^O) S ppm: 

13.0, 16.8 (-CH3); 
37.2, 39.8 (C^); 

50.5, 51.0 (Cg); 

52.6, 53.2 (C^): 
54.5, 57.5 (C^)- 
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Mass spectrum: m/e 100 (M**") and 36 (HCl). 

BIOLOGICJVL ACTIVITY 

The antibacterial activities of a number of 
compounds of the invention were investigated against a 
wide variety of bacteria, both Gram-positive and 
Gram-negative « and the results are shown in the 
following Tables 5 and 6 in terms of their minimal 
inhibitory concentrations (ug/nil) 

For convenience of use, all the compounds were 
investigated in the form of their hydrochlorides, but 
this would not have any substantial effect upon the 
results and essentially the same pattern of results 
would be expected from the free amines or from other 
conventional salts or esters thereof. 

By way of comparison, rissults are also given for 
the known compound. Norfloxacin. 

Each compound of the invention is, for brevity, 
identified by the number of one of the foregoing 
Examples which illustrates its preparation. 
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TABLE 5 



Klcroorganism Compound- o£ Ex« No. 



12 4 



Staphvlococctis 

aureus 209P 0,1 0.1 0.05 

56 0.1 0.1 0.05 

535 0.4 0.1 0.1 



Enterococcus 

faecalis 681 0.2 0.2 0.1 



Escherichia 

coli NIHJ 0-02 0.02 0.02 

609 0.8 0.8 0.4 



Salmonella 

enteritidis 0.02 <0.01 0.02 
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TABLE 5 (cont ) 



Hlcroorganifim Compotind of Ex. No. 

12 4 



Klebsiella 
pneumoniae 

806 0.1 0.1 0.1 

846 0.1 0.05 0.05 



Enterobacter 
cloacae 

963 0.1 0.1 



serratia 
marcescens 

1184 0.2 0.2 0.2 



proteus 
vttlaaris 

1420 



<0.01 <0.01 <o.oi 
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TABLE 5 Ccont l 



HicEoorganism Compound of Ex. No. 

.1 2 4 



Morqanella 
morqanii 

1510 0.02 0.05 0.1 



Pseudomonas 
aeruginosa 

1001 0.8 0.8 0.4 
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TABLE 6 



Hlcroocganism Compolind of Ex. No. Norfloxacin 

22 23 71 



Staphylococcus 



aureus 209P 


0.05 


<0.01 


0.02 


0.2 


56 


0.05 




0.02 


0.4 


535 


0.2 


0.05 


0.05 


6.2 



Enterccoccus 
ffi^calM 

681 0.2 0.1 0.1 3.1 



Escherichia 

coli NIHJ 0.02 0.05 0.05 0.2 

609 0.4 0.4 0.4 3.1 



Salmonellfi. 

enteritidis £0.01 0.05 



0.02 



0.1 
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TABLE 6 fcont) 



Hicroorganism Compound of Ex. No* Norfloxacin 



22 23 71 



Klebsiella 
pneumoniae 

806 0.1 0.1 0.05 0.4 

846 0.05 0.05 0.02 0.4 



Ent>erobacl:er 
cloacae 

963 0.05 0.1 0.1 0.4 



Sercatia 
marcescens 

1184 0.2 0.2 0.2 0.2 



Pcotens 
vnlaaris 

1420 <0.01 <0.01 <0.01 0.02 
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TABLE 6 (COntl 



Microorganism Compound of Exl No. Norfloxacin 



22 23 71 



Moroanella 

moraanii 

1510 0.05 0.1 0.1 0.05 



Psendomonas 
aeruginosa 

1001 0.8 0.8 0.8 0.8 
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H&C FOLIO: 53831 
CLAIMS FOR DESIGNATED STATES GB DE FR IT CH BE NL SB LU: 
1. Compounds of formula (I): 




in which: 

R represents a C^-C^ alkyl group, a C^-C^ alkyl 
group having at least one halogen substituent, a 
C^-C^ allsylamino group* a C^-Cg cycloallcyl 
group « a phenyl group or a phenyl group having at least 
one of substituents (a), defined below: 

R^^ represents a C^-C^ alkoxy group; 

X represents a fluorine or chlorine atom; 
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Y represents: 
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(1) a group of formula (1): 




in which: 

represents a hydrogen atom, a C^^-C^ alkyl 
group, a substituted C^-C^ alkyl group having at 
least one of substituents (b)/ defined below, a 
Cj^-C^ aliphatic acyl group or an aralkyl group; 

represents a hydrogen atom or a C^-C^ alkyl 
group; 

A represents a group of formula -(.^^2^2'^' 
-((^2)3- or -COCHg-; and 

j]| represents the integer 1 or 2; 
(ii) a group of formula (ii): 
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in Yrtiich: 

represents a hydrogen atom* a C^^-C^ alkyl 
group r a hydroxy group or a C^-C^ alkoxy group; 

W represents a hydroxy group « a C3^'"<^3 alkoxy 

group or a group of formula R^R^N-(CH2)jj-t 

in which n is 0 or 1 and and R^ are the same 

or different and each represents a hydrogen atom, a 

C--C^ alkyl group or an aralkyl group; 

B represents a group of formula -C^j*"' 
-(CH2)2- or -(^2)3-; and 

m is as defined above; 

(iii) a group of formula (iii): 




in which: 

R represents a hydrogen atom or a alkyl 
group; or 



0241206 



163 

(iv) a group of formula (iv): 



1 H- (ivl 

in which: 

Z represents an oxygen atom or a sulphur atom; 

said aralkyl groups are groups in which the alkyl part 
is Cj^-Cj alkyl and the aryl part is Cg-Cj^^ aryl 
which is unsubstituted or has at least one of 
substituents (c), defined below; 

substituents (a); 

Cj^-Cj alkyl groups, hydroxy groups, ^i^'S ^^'^^^ 
groups and halogen atoms; 

substituents (b): 

.hydroxy groups, Cj-C^ aliphatic acyloxy groups, 
C^-C^ aliphatic acyl groups, carboxy groups « 
Cj-C^ alkoxycarbonyl groups, sulpho groups, amino 
groups. C,-C. aliphatic acylamino groups, alkylamino 
groups in which the alkyl part is C^-C^ alkyl and 
dialkylamino groups in which each alkyl part is 
c,-c^ alkyl: 
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substitueatB (c\t 

C^-C^ alXoxy -groups ^ amino groups « alkylamino groups 
• in vbich t.he alkyl part is C^^-C^ alkyl and 
dialkylamino groups in which -each alkyl part: is 
C^-C^ alkyl; 

and pharmaceutically acceptable salts* esters and amides 
thereof, 

2. Compounds as claimed in Claim 1, in which: 

fi represents an ethyl group , a 2-f luoroethyl group, a 
cyclopropyl group* a 4-f luorophenyl group or a 
2r4-dif luoEophenyl group; 

represents a methoscy group; 

X represents a fluorine atom; and 

Y represents a group of formula (i), as defined in Claim 
1. 

3. Compounds as claimed in Claim 1, in which: 

B represents an ethyl group* a 2-f luoroethyl group* a 
cyclopropyl group* a 4-f luorophenyl group or a 
2 * 4-dif luorophenyl group ; 
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represents a methoxy group; 
X represents a fluorine atom; and 

Y represents a group of formula (ii)# as defined in 
Claim 1, in which: 

represents a hydrogen atom or a alkyl 
group; 

H represents a hydroxy group; 

B represents a group of formula -CH^- or ^{CB^)^^; 
and 

|a is as defined in Claim 1. 

4. Compounds as claimed in Claim 1, in which: 

R represents an ethyl group, a 2-f luoroethyl groups a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-dif luorophenyl group; 

v} represents a methoxy group; 

X represents a fluorine atom: and 

Y represents a group of formiula (ii), as defined in 
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Claim 1, In which: 

represents a hydrogen atom, a Cj^-C^ alkyl 
gronp, a hydroxy group or a C^-C^ alkoxy group; 

W represents a group of formula 

R R N-(6h ) -J jn which. ja, R ani R are 

as defined in Claim 1; 

B represents a group of formula -CH2- or 
"ica^)^--: and 

m is as defined in Claim 1« 

5. Compounds as claimed in Claim 1» in which: 

R represents an ethyl group, a 2-f luoroethyl group « a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-dif luorophenyl group; 

R^ represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (ii), as defined in 
Claim 1, in which: 

R* represents a hydroxy group or a C^--C^ 
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alkoxy group: 

. W represents a hydroxy group or a Cj^-C^ alkoxy 
group; 

B represents a group of formula -(CR2^2'' 
m is 1. 

6. Compounds as claimed in Claim 1* in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group ^ a 4-£luorophenyl group or a 
2. 4-difluor ©phenyl group: 

v} represents a methoxy group: 

X represents a fluorine atom; and 



Y represents a group of formula (iiia): 





in which: 
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7 

R represents a hydrogen atom or a C^-C^ alkyl 
group • 

7« Coxaponnds as claimed in Claim 1« in which: 

R represents an ethyl group, a 2-£luoroethyl group« a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-diCluorophenyl group; 

R^ represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (iv). as defined in 
Claim 1, in which Z represents an oxygen atom or a 
sulphur atom. 

8. Compounds as claimed in any one of Claims 2 to 7, in 
which R represents a cyclopropyl group. 

9. Compounds as claimed in Claim 1, in which: 
R represents a cyclopropyl group; 

R^ represents a methoxy group; 
X represents a fluorine atom; and 



0241206 



169 

Y represents a group of formula (I), as defined in Claim 
1« in which: - 

represents a* hydrogen .atom, a C^^ or 
alkyl group, a or aliphatic acyl group or . 
a substituted or alkyl group having at 
leaat one hydroxy substituent; 

represents a hydrogen atom or a methyl group; 

A represents a group of formula ^iCB^)^-, 
-(^2)3- or -COCH2-; and 

m represents the integer 1 or 2. 

10* Compounds as claimed in Claim 1, in which: 

R represents a cyclopropyl group; 

R^ represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (iia): 
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ia viiich: 

represents a hydrogen atom« a C^-C^ alkyl 
group, a hydroxy group or a C^^-C^ alkoxy group; 

and R^ are the same or different and each 
represents a hydrogen atom, a methyl group cr an 
ethyl group: and 

£ is 0 or 1. 

11. i-cyclopropyl-6-fluoro-8-methoxy-7-(l-piperazinyl)- 
l,4-dihydro-4-oxoquinoline-3-carboxylic acid and 
pharmaceutically acceptable salts thereof. 

12. i-Cyclopropyl-6-fluoro-8-methoxy-7-(3-methyl-l- 
piperazinyl)-l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid and pharmaceutically acceptable salts thereof. 

13 . i-cyclopropyl-6-f luoro-8-methoxy•7-(4•methyl• 
l-piperazinyl)-l,4-dihydro-4-oxoquinoline-3•carboxyllc 
acid and pharmaceutically acceptable salts thereof. 

14 . i-cyclopropyl-6-f luoro-8-methoxy-7-(3 , 4-dimethyl- 
1-piperaziny 1 ) -1 . 4-dihydro-4-oxoquinoline-3-carboxylic 
acid and pharmaceutically acceptable salts thereof. 



15. i-cyclopropyl-6-fluoro-8-methoxy-7-[4-(2- 
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hydroxyethyl)-l-piperazinyl]-l,4-dihydro-4-oxoquinoline- 
3-carboxylic acid and pharmaceutically acceptable salts 
thereof* 

16. l-Cyclopropyl-6--f l^^oro-8-Iaethoxy-7-(l- 
homoplpera2inyl)-lr4.-dihydro-4-oxoquinoliIle-3-.carboxylic 
acid and pharmaceutically acceptable salts thereof. 

17. l-.(2^4-Dif luorophenyl)-6-f luoro-8-methoxy-7-(l- 
piperazinyl)-l•4-dihydro-4-oxoguinoline-3-carboxylic 
acid and pharmaceutically acceptable salts thereof. 

18. i-cyclopropyl-6-f luoro-8-Iaethoacy-7-(3-hydroxy'l- 
pyrrolidinyl)-lr4-dihydro-4-oxoquinoline-3-carboxylic 
acid and pharmaceutically acceptable salts thereof. 

19. l-Cyclopropyl-6-f luoro-8-methoxy-7-(3-amino-l- 
pyrrolidinyl)-^l,4-dihydro-4-oxoquinoline-3-carboxylic 
acid and pharmaceutically acceptable salts thereof. 

20 . l-Cyclopropyl-6-f luor o-8-metht)xy-7- ( 3-amino-4- 
methyl-l-pyrrolidinyl)-1.4-dihydro-4-oxoquinoline-3-. 
carboxylic acid and pharmaceutically acceptable salts 
thereof. 

21. l^Cyclopropyl-6-f luoro-8-methoxy-7-[3- 
<aminomethyl)-^l-pyrrolidinyl]-l*4-dihydro-4-oxoquinoline- 

3-carboxylic acid and pharmaceutically acceptable salts 
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thereof* 

22, l-Cyclopropyl-6-f luoro-8-laethoxy-7-t3-(ethylattino)- 
^aethyl)-l-pyrrolidinyll-l,4-dil^ydro-4-oxoq^linoline-3- 
carboxylic acid and pharmaceutical ly acceptable salts 
thereof. 

23* l-Cyclopropyl-6-f liioro-8-methoxy-7-(3-amiiio~4- 
methoxy-l-pyrrolidinyl)*l«4-dihydro-4-oxoqiiixioline-3- 
carboicylic acid and pharmaceutically acceptable salts 
thereof « 

24, A process for preparing a compound as claimed in 
any one of the preceding Claims, which process comprises 
reacting a compound of formula (II): 



(in vhich R and X are as defined in Claim 1; X" 
represents a halogen atom and may be the same as or 
different from the halogen atom represented by X: and 



group) or an active derivative or equivalent thereof 



0 
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with a compound of formula (III): 

Y-H (III) 

(in which Y is as defined in Claim 1) or an active 
derivative or equivalent thereof^ and, if necessary r 
subjecting the product to any one or more of the 
reactions: deprotection. salification, esterif ication 
and amidation. 

25. the use for the manufacture of a medicament for the 
treatment or prophylaxis of bacterial infection in an 
animal of at least one compound as claimed in any one of 
Claims 1 to 23. 



0241206 



174 

CLAIMS FOR DESIGNATED STATES AT ES: : 

1« A process for preparing a compound of formula (I): 




[in vhich: 

R represents a C^-C^ allcyl group, a C^^-Cj alkyl 
group having at least one halogen substituent, a 
C^-C^ alkylamino group, a C^-C^ cycloalkyl 
group, a phenyl group or a phenyl group having at least 
one of subetituents (a), defined below; 

R^ represents a C^^-C^ alkory group; 

X represents a fluorine or chlorine atom; 



Y represents: 
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(i) a group of focnula (i): 




in which: 

R-^ tepresenle a bydcogen atom, a C^^-C^ alkyl 
group, a substituted G-^^-C^ alkyl group having at 
least one of substituents (b), defined below, a 
C^-C^ aliphatic acyl group or an aralkyl group; 

represents a hydrogen atom or a Cj^-C^ alkyl 
group; 

A represents a group of formula -(CH2)2~* 
-(^2)3- or -COCHj-; and 

jSi represents the integer 1 or 2: 
(ii) a group of formula (ii): 




(ii) 
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in which: 

4 

R represents a hydrogen atorn^ a Cj^'-Cj alkyl 
group, a hydroxy group or a Cj^-C^ alkoxy group; 

W represents a hydroxy group « a C^-<^3 alkoxy 

group or a group of formula R R N-tCH^)^-. 

in which n is 0 or 1 and R^ and R^ are the same 

or different and each represents a hydrogen atom, a 

C^-C^ alkyl group or an aralkyl group; 

B represents. a group of formula -CH^-^ 

m is as defined above; 

(iii) a group of formula (iii): 




in which: 
7 

R represents a hydrogen atom or a C^-C^ alkyl 
group; ot 
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(iv) a group of fotnula (iv); 



\ H- (ivi 



in ^Ich; 



Z represents an oxygen atom or a sulphur atom; 

said aralkyl groups are groups in which the alkyl part 
is Cj-Cg alkyl and the aryl part is Cg-C^^ aryl 
vhich is unsubstituted or has at least one of 
substituents (c), defined below; 

fiubstituents (a): 

C^-Cg alkyl groups^ hydroxy groups. Cj^-Cj alkoxy 
groups and halogen atoms; 

substituents (b>: 

hydroxy groups, C^-C^ aliphatic acyloxy groups, 
Cj^-C^ aliphatic acyl groups, carboxy groups, 
C.-c^ alkoxycarbonyl groups, sulpho groups, amino 
groups, C^-C. aliphatic acylamino groups, alkylamino 
groups in which the alkyl part is Cj^-Cj alkyl and 
dialkylanino groups in vhich each alkyl part is 
Cj^-Cj alkyl; 
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sTibstitnents f c ) : 

C^-C^ alkoxy groups, amino groups, alkylamino groups 
in which the alkyl part is C^-C^ alkyl and 
dialkylaaino groups in which each alkyl part is 
Cj^-C^ alkylj; 

and pharmaceutically acceptable salts, esters and amides 
thereof « 

which process comprises reacting a compound of formula 
(11): 




coor7 



(III 



(in which H, R and X are as defined above: X' 
represents a halogen atom and may be the same as or 
different from the halogen atom represented by X; and 



R 



represents a hydrogen atom or a carboxy-protecting 



group) or an active derivative or equivalent thereof 
with a compound of formula (III): 



Y-H (III) 



0241206 



179 

(In which Y is as defined above) or an active derivative 
or equivalent thereof, and, if necessary, subjecting the 
* product to any one or more of i:he reactions: 
deprotection, salification, esterif ication and aiaidation. 

2. A process as claimed in Claim 1, in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-dif luoropbenyl group; 

represents a methoxy group: 

X represents a fluorine atom: and 

Y represents a group of formula (i): 




in which R^, R"^, A and m are as defined in Claim 
1. 

3. A process as claimed in Claim 1. in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
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cyclopropyl group, a 4-f luorophenyl group or a 
2, 4-difluor ©phenyl group; 

R'^ repreisents a methoxy group; ' 

X represents a fluorine atom; and 

Y represents a group of formula (11), as defined In 
Claim 1* in which: 

represents a Ixydrogen atom or a C^-C^ alkyl 
group; 

W represents a hydroxy group; 

B represents a group of formula -CH^- oz -i^^2^2'* 
and 

m is as defined in Claim 1« 

4. A process as claimed in Claim 1, in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-dif luorophenyl group; 

R^ represents a methoxy group; 
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X repceseats a fluorine atom; and 

Y represents a group of formula (ii). as defined in 
Claim 1, in whicb: 

R* represents a hydrogen atom, a Cj^-C^ alkyl 
group, a hydroxy group or a C^^-Cj alkoxy group; 

H represents a group of formula 

R R n5(&h ) "2 jn which fl. R anS R art 

as defined in Claim l; 

B represents a group of formula -CH^- or 
-(CHjjj-l and 

£1 is as defined in Claim l. 

5. A process as claimed in Claim I, in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group, a 4-f luorophenyl group or a 
2.4-dif luorophenyl group; 

R^ represents a methoxy group; 

X represents a fluorine atom; and 

Y represents a group of formula (II). as defined in 
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Claim 1, la which: 

repceeents a hydroxy group or a Cj^-C^ 
alkoxy group; 

W represent^s a hydroxy group or a ^^-03 alkoxy 
group; 

B represents a group of formula -(^2^2*^ 
m is 1« 

6. A process as claimed in Claim 1, in which: 

R represents an ethyl group, a 2-f luoroethyl group^ a 
cyclopropyl group « a 4-f luorophenyl group or a 
2,4-dif luorophenyl group: 

represents a methoxy group; 

X represents a fluorine atom: and 

Y represents a group of formula (iiia): 
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in which: 

represents a hydrogen atom or a C^^^-C^ alkyl 
group. 

7. A process as claiiaed in Claim 1« in which: 

R represents an ethyl group, a 2-f luoroethyl group, a 
cyclopropyl group, a 4-f luorophenyl group or a 
2,4-dif luorophenyl group; 

R**" represents a methoxy group: 

X represents a fluorine atom: and 

Y represents a group of formula (iv), as defined in 
Claim 1, in which Z represents an oxygen atom or a 
sulphur atom« 

8. A process as claimed in any one of Claims 2 to 7, in 
which R represents a cyclopropyl group. 

9. A process as claimed in Claim 1, in which: 
R represents a cyclopropyl group; 

R^ represents a methoxy group: 
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X represents a fluorine atom; and 

Y represents a group of formula as defined in Claim 

1, in which: 

2 

R represents a hydrogen atom« a or 
alkyl group* a or aliphatic acyl group or 
a substituted or alkyl group having at 
least one hydroxy substituent; 

3 

R represents a hydrogen atom or a methyl group; 

A represents a group of formula --(^2^2'' 
-(CH^)^- or -COCH^-; and 

m represents the integer 1 or 2. 

10* A process as claimed in Claim 1, in which: 

R represents a cyclopropyl group; 

R^ represents a methoxy group; 

X represents a fluorine atom; and 



Y represents a group of formula (iia): 
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in which: 

R* repceseats a hydrogen atom, a C^^-C^ alkyl 
group « a hydroxy group or a C^-C^ alkoxy group; 

and R* are the same or different and each 
. represents a hydrogen atom, a methyl group or an 
ethyl group; and 

n is 0 or 1. 

11. A process as claimed in Claim 1, in which the 
reagents and reaction conditions are so selected as to 
prepare: 

l~cyclopropyl-6-f luoro-8-methoxy-'7-(l-piperazinyl)- 
^,4-dihydro-4-oxoquinoline-3-carboxylic acid; 



l-cyQloptoEyl-e-f luoro-8-methoxy-7-(3-methyl-l- 
piperazinyl)-1.4-dihydro-4-oxoquinoline-3-carboxylic 

acid; 
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l-cyclopropyl-6-f llloro-8-methoxy-7-(4•lllethyl-l- 
piperazinyl>-l•4-dihydro-4-oxoquinoline-3^carboxylic 

acid; 

l-cyclopropyl-e-fliioro-8-methoxy--7-(3,4-diinethyl-l- 
pipera2inyl)-l#4^dihydro-4--oxoquinoline-3-carboxylic 

acid; 

l-cycloptopyl-6-flupro-8-iBethoxy-7-[4-(2-hydroxyet:hyl)- 
l^pipecazinyl]-'l*4-dihydrd-4-oxoquinollne-3-carboxyllc 

acid; 

l-cyclopropyl-6-f ^noro-8-metlloxy-7-(l-holaopipera2inyl)- 
l,4-dihydro•4-oxoqxlinoline-3-carboxylic acid; 

• l-(2,4-dif liiotopheiiyl)-6-f luoro-8-.methoxy-7-(l- 
pipera2inyl)-l,4-dihydro-'4-oxoquinoline-^3-carboxylic 

acid; 

l-cyclopropyl-6-f luoro-8-methoxy-7-(3-bydroxy-l- 
pyrrolidinyl)-l#4-dihydro-4-oxoqiiinoliae-3-carboxylic 

acid; 

l-cyclopropyl-S-'f luoro--8-mettioxy-7-(3-amino-l- 
pyrrolidinyl)-1^4-diliydro-4-oxoquinoline-3-carboxylic 

acid; 

l-cyclopropyI~6-fliioro-8-methoxy-7-(3-aaiao-4-»etliyl- 
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1-pyr colidinyl ) -1 • 4-alhyar o-4-oxoquinoline-3-carboxyllc 
acid; 

l-.cyclopropyl-6-f luor o-8-methoxy-7- [ 3- (aminomethyl) 7 
l-pyrroliainyl]-l,4-aihydro-4-oxoquinoline-3-carboxylic 

acia; 

l-cyclopropyl-6-f luoro-8-methoxy-7-[3-(ethylaioino)- 
methyl)-l-pyrroliainyl]-l,4-aihyaro-4-oxoquinoline- 
3-carboxyllc acia; 

l-cycIopropyl-6-f luoro-8-methoxy-7-(3-amino-4-luethoxy- 
l^pyrroliainyl)-l*4-aihyarc-4-oxoquinoline-3-carboxylic 

acia; 

or 

a pbarmaceutically acceptable salt tbeceof. 

12. The use for the manufacture of a meaicament for the 
treatment or prophylaxis of bacterial infection in an 
animal of at least one coiaponna of formula (I) ana/or 
pbarmaceutically acceptable salt thereof, wherein saia 
compouna is as aefinea in any one of Claims 1 to 10. 



